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FOREST RESEARCH IN INDIA, 
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PART L-THE FOREST RESEARCH INSTITUTE. 



CHAPTER I.— GENERAL REVIEW. 

Work was continued in accordance with the sanctioned programme. 
A large cumber of day to day enquiries which were received during the 
year were also attended to. 

A detailed programme of work in each of the Branches for the three 
years 1936-39 was drawn up at the Institute and sent to the provinces 
for suggestions. This programme, as finally approved, has been sent 
to Press since the close of the year. Every effort has been made to 
include problems of most importance to the Forest departments in the 
provinces and thus to maintain the closest co-operation with them. 
It is hardly necessary to emphasise again, as was done by the Board of 
Forestry, that advancement of Forestry in India depended to a very 
large extent on the co-operation between the Provinces and the Forest 
Research Institute. 

During the year His Excellency the Governor of the United Provinces 
and the Hon'ble Sir Girja Shankar Bajpai visited the Institute. There 
was a large number of other visitors also and it might be mentioned 
that the representatives of the Gramophone Co., Ltd., Dum Dum, who 
also paid a visit acknowledged their appreciation of the valuable advice 
and assistance given and stated that they came away with a great deal 
of information which they felt sure would be of great use to them in the 
manufacture of gramophone and wireless cabinets. 

Silvicultural Branch. — Experimental work at Dehra Dun has been 
seriously set back by repeated frost damage drawing additional atten- 
tion to the fact that frost is clearly a factor which must be taken into 
account in forest management in this part of the country. Useful 
progress, however, continues to be made in several lines, especially on 
the subject of thinning investigations and the connected question of 
the practicability and advisability of pruning in plantations. 

The regeneration and management of moist tropical forests continues 
to receive special attention. This is a subject which can only be studied 
on tour in collaboration with Provincial research and territorial officers 



but in which there is room and demand for progress. The Snviculturist 
made an unofficial visit to Malaya in this connection. 

The Statistical staff was largely occupied in routine work which 
included the compilation and publication of stand tables for ckir pine 
and volume tables for sissu which should be useful in several provinces. 
The subject of thickness of sapwood and its rate of conversion to hard- 
wood has come into prominence of late and a special study was made 
on deodar during the year. 

A start has been made on the much needed modern text-book on 
Indian Silviculture and Silvicultural Systems. The chapters on the 
latter subject have been completed by the Inspector General of Forests, 
and the Silviculturist expects to complete the rest by October 1936. 

Botanical Branch. — The study of the Indian species of Terminalia 
of the section Pentaptera has been completed and a draft report with 
illustrations is in the course of preparation. The systematic study of 
the Dipterocarpaceae was also continued during the year. A paper on 
some Indian and Burmese Dillenias was published and a paper on a 
new genus of the Connaraceae was completed and sent for publication. 
Two further papers, one on the genus Psilotum in India and another 
dealing with recently introduced or otherwise imperfectly known plants 
from the Upper Gangetic Plain were published. 

During the year 2,636 specimens received from various sources were 
incorporated in the herbarium and 689 specimens were distributed to 
various herbaria on an exchange basis. An increasingly large number 
of specimens (1629) sent in by forest officers and others from all over 
India were identified and advice on technical botanical matters given. 
Numerous additions ., were made to the Botanical Garden and the 
Arboretum both of" which are making good progress. As usual con- 
siderable quantities of seed have been supplied to enquirers and institu- 
tions in various parts of the world. 

The draft report on the work done during the last few years in con- 
nection with the investigation on the shisham Toot disease in the Pun- 
jab plantations and in the forests of the United Provinces has been 
completed. The problem of the Gmelina arborea die-back disease in 
the New Forest area has been investigated. Gmelina arborea plants 
have been inoculated with a Coniothecium sp,, isolated from the diseased 
shoots of the plants with no useful results. Much progress has been 
made in the investigation of various parasitic rusts. Investigation of 
Peridermium kimalayense on the stem of Pinus longifolia has been 
completed. A large number of inoculation experiments have been 
conducted in connection with the investigations on various other rusts 
on coniferous and broad-leaved species. Studies in connection with 
the wood-rotting properties and pathogenic behaviour of fungi occurr- 







ing on important timber trees have been continued and numerous 
inoculation experiments done on pines and deodar in the Chakrata 
forests. 

Entoynohgkal Branch.— -The investigation of the seasonal history 
of the champ bug, Urostylis punctigera, was completed and a cheap and 
simple method of control by spraying was devised for immediate applica- 
tion in plantations in North Bengal. 

The biology of 161 species of hymenopterous and dipterous parasites 
was published as a first step in the utilisation of these natural agencies 
in the biological control of insect peats. 

Successful work was done on the prevention of borer attack in newly 
felled logs and converted timber. The pests of plywood factories were 
investigated and remedies were found which enable the Indian made 
tea chest to be put on the market with a guarantee of immunity from 
borer damage. 

Economic Branch. — The teak grading rules prepared during the 
previous year were issued in the form of a small pocket-book early in 
1936 and it now remains to be seen whether the buyers and sellers of 
teak squares will profit by this new venture and will give the rules a 
fair trial. 

Considerable progress was made during the year under review with 
the exploitation of the new wood preservative Ascu. The North West- 
ern Railway had 10,000 softwood sleepers treated with the preserva- 
tive for a durability trial. The total cost of the treatment (including 
an extra anti-splitting treatment, depreciation, handling and labour 
charges) amounted to 7 annas 4 pies per B. G. sleeper. The correspond- 
ing cost of their present creosote-crude oil treatment is just over 1 rupee, 
so that a saving of 50 per cent at least can be anticipated if the new 
treatment is adopted. 

A most welcome advance was also seen in the use of treated wooden 
poles for hydro-electric transmission lines. Several Indian States 
were also interested in the possibility of extending the uses of wood by 
using Ascu, and some have already installed and started to use the new 
type of pressure plant designed by the Forest Research Institute. 

Six Ascu pressure plants came into operation during the year and 
at least 10 others will be in operation in different parts of India during 
the next few months. 

Another important feature of the year's work was the establishment 
of definite relations between the Forest Research Institute and the paper 
mills of India. The paper mills have now allotted to Dehra Dun certain 
definite items of research and have shown their appreciation of the work 
being done in the Paper Pulp Section by subscribing to the funds of the 
Institute. This gesture on the part of the mills is much appreciated 



and is indicative of a closer co-operation between research officers and 
the trade which will, it is hoped, be followed in other spheres. 

The Seasoning Section made steady progress with the improvement 
of the new furnace kiln and it is now possible to say that a kiln of this 
type can be built in this country for less than Rs. 2,000 and since the 
kiln is easy to operate and cheap to run it is expected that it will be 
popular with small cabinet and furniture makers. The Seasoning 
Section also evolved a new type of electric moisture metre which can 
be made for about Es. 150 against imported instruments of this kind 
which usually cost Us. 800 or more. 

The Forest Economist toured in Calcutta in January 1936. One 
of the main objects of the tour was to try and persuade some firm to 
start a plywood mill in Calcutta. The returns will probably be small 
to start with, but it is beyond question that plywood is foremost amongst 
the most popular constructional materials of the present day and that 
any one making a sound beginning now will reap the benefit in ample 
measure in the not far distant future. 

Chemical Branch. — During the year under report the work on the 
examination of Derris species and other plants likely to have insecticidal 
properties was continued. Analysis of further sample of Derris elliptica 
from different localities of Assam showed that Derris roots of average 
quality, containing about 2-5 per cent, of rotenone, the active principle, 
are available in certain areas of that province. To establish a regular 
trade in this important insecticide the present supply from naturaly grow- 
ing Derris eUiptica will have to be considerably increased by cultivation 
of suitable strain in localities where this species is indigenous. Search 
for rotenone and allied insecticidal bodies in other species of plants, 
has not met with success. Enquiries were made regarding commercial 
possibilities and probable demand for Laurimcea fat as a source of 
lauric acid which is in considerable demand on account of its being used 
in the preparation of sodium lauryl sulphate, a new type of detergent 
superior to ordinary soap in many respects. The replies received show- 
ed that there is a ready market for it, one firm expressed the opinion that 
their demand would be about 5 to 10 tons of the fat per month. En- 
quiries have been instituted to ascertain how much of the seeds of Actino- 
daphne and Litsaea species are at present available and how the present 
supply can be augmented. A glucoside has been isolated from the 
leaves of Vitex negundo which is probably responsible for the physio- 
logical properties of the leaves. Its pharmacology is being studied. 

Mr. C. G. Trevor was deputed by the Government of India to attend 
the British Empire Forestry Conference in South Africa and during his 
absence Dr. Beeson was in charge of the current duties of the Inspector 
General of Forests and President. 
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CHAPTER II,— SILVICULTURE BRANCH. 
I. EXPERIMENTAL SILVICULTURE. 

(i) General. 

The following publications dealing with. Experimental results obtain- 
ed at the New Forest were published during 1935-36 : — 

1 . A stand table for sal evenaged high forest and coppice. 

2. Damage by Frost at New Forest. 

Preliminary Survey of the Forest Types of India and Burma has 
been passed and should appear very shortly. 

The revision of Forest Bulletin No. 41 ("A note on the weights of 
seeds ") has not yet been issued as it has been considered advisable to 
include additional information necessitating extensive revision of the 
draft prepared last year. 

(ii) Natural Regeneration. 

The study of annual seed production and fertility of individual 

Anogeissus latifulia trees (Experiment No. 44) was continued for the 
8th year. All trees except one produced a good crop of seed. 

Seed crop from individual trees of Shorea robusta, Terminalia tvmen- 
lasa and Pinus hngifolia were also recorded. This was a good seed 
year for Shorea robusta but the other two species produced very little 
seed. 

(hi) Investigation on Seeds. 

(a) Seed weigkments and germination tests.— During the year under 
report 162 weighments were made including 8 new species, and germina- 
tion tests for 130 species were recorded. The data will be incorporated 
in the revised Forest Bulletin 41. 

(b) Effect of size of seed on germination and growth of seedlings. 

The experiment (No. 57) was repeated with Terminalia chebula. Seeds 
were graded into 4 diameter classes, from 0*5' to 0*9", and at the end 
of the 1st growing season, it was found that the bigger the seed the 
better the result as regards germination and height growth, thus con- 
firming the previous year's conclusions. 

(c) Seed storage. — Nine species were added for storage during the 
year. 
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After 3 years' storage in sealed tins seeds of Acacia catechu failed 
to germinate and those of Bombax malabaricum shewed only 1 per cent, 
germination as compared with 2 per cent, and 37 per cent, after 2 years. 

Seeds of Schleichera trijuga, stored for 3 years in sealed tins and 
gunny bags, failed to germinate in either case having given 19 per cent. 
and 2 per cent, germination after 2 years. Mclia azedarach seeds, stored 
for the same period in gunny bags also failed to germinate, but those 
kept in sealed tins shewed 68 per cent, germination after the same 
period of storage — practically the same figure as after 2 years. 

Seeds of DaJbergia latijolia, Chickrassia tabularis > Terminalia chebula 
and Acacia modesta, stored in gunny bags for 2 years, shewed a germina- 
tion per cent, of 0, 0, 0-7 and 4, whereas stored in sealed tins for the same 
period they shewed a germination per cent, of 0, 0, 0*3 and 15 respec- 
tively. A. modesta shewed 22 per cent, germination after a year's 
storage in gunny bags, and Terminalia arjuna shewed 49 per cent. 
germination after 2 years' storage in this way. 

Seeds of Acacia catechu with an initial germination capacity of 56 
per cent., stored in 1934 in a sealed tin, dropped to 14 per cent, germina- 
tion after a year. 

(iv) Investigation on Seedlings. 

The morphological seedling studies as reproduced in Troup's Silvi- 
culture of Indian Trees were completed for the following 9 species : — 

Eugenia utilis, Pyrus pashia, Pterocarpus macrocarpus, Schima tvatti- 
chii, Swntonia floribunda, Stephegyne diversifolia, Terminalia oliveri, 
Turpinia pomifera and Valeria indica. 

13 other species as mentioned below were partly studied : — 

Anisoptera glabra, Alseodaphne owdeni, Denis robusta, Diospyros 
tomentosa, Ficus glomerata, Lagerstroemia parvifiora, Lopho- 
petalum jimbriatum, Olax scandens, Oka cuspidata, Phoebe 
hainesiana, Sapium baccatum, Stereospermum xylocarpum and 
Vitex peduncularis. 

(v) Investigations on Trees and Crops. 

(a) Seasonal course of height growth.— TObe investigation was con- 
tinued for 12 common Indian species. 

(b) Phenohgical data.— Observations were continued on 13 species. 
Preliminary compilation was done last year, and it is hoped to issue a 
note on the subject before long. Collaboration of the Provincial Silvi- 
oulturists has been successfully invited. 
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(c) Inheritance of individual characters. — The two experimental 
plots, planted up with seedlings raised from seeds of figured and un- 
figured parent trees of Terminalia crenulatd are fully stocked and pro- 
mising. Two more Pinna hngifolia plots were added during the year 
for determining whether high resin yielding capacity is a hereditary 
character or not. 

(d) Inheritance of climatic race characters. — The All India teak seed 
experiment dealing with 11 origins is still under observation but the 
majority of the plants were killed back by frost, and it appears that the 
long term plots will be difficult or impossible to maintain at Dehra Dun. 
Difference in appearance of the bark and the colour of foliage between 
the Burma and local origins of Acacia catechu still persists, as reported 
last year. 

(e) Inheritance of physiological race characters. — The small planta- 
tions of Butea and Schleichera forms, reported to behave differently 
under lac culture, were again frosted but some of the trees are nearly 
big enough for the further stages of the investigation. 

{/) Soil quality class indicators. — The quadrats in plantations of 
different important species in the Demonstration Area were continued 
and mapping done as usual. 

(g) Congestion in bamboo clumps.^- During the rains of 1936 two 
different treatments, namely topping and stripping of new culms, were 
applied to selected clumps in the Experimental garden to study their 
effects on congestion in the clumps of Dendrocalamus strictus. It is 
too early yet to draw any conclusions. 

(h) Root competition. — The investigation in sal and chir was con- 
tinued, and new experiments laid out with Cedrela toona, Phoebe lanceo- 
lata and Eoloptelea integrifolia. 

The 1932 experiment with Cedrela toona was closed after 2 seasons 
as trenching had no effect on the plants and iron-sheeting around the 
plants did more harm than good. There was no significant difference 
between trenching and control plants but a marked difference with iron- 
sheeting. 

The 1933 experiment with teak {C. 19) was concluded on account 

of damage by frost. After 2 seasons the trenching at a distance of 8' 
from the plant gave the best results, and that at 4' the worst. There 
was practically no difference between the untrenched control and the 
trenching at a distance of 6'. 

(i) Thinnings in young plantations. — 5 sets of experiments in re- 
plicated series have been laid out in the young pine plantation in the 
Demonstration Area where the rapid rate of growth promises interest- 
ing results in a few years' time. 
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(j) Pruning versus natural cleaning.— The experiment laid out in 
ckir last year is being maintained and a new set, mainly dealing with 
frost-caused forking, laid out in sal. 

(k) Twist in Pinus longifolia. — The experiment of inducing twist 
in 1926 ckir plantations is being continued. Trees felled last year have 
been examined for twist and results will be published in due course. 

Ckif plants raised from X-ray treated seeds are progressing. 

(vi) Artificial Eegeneration. 

Weather conditions affecting the results obtained were as follows :— - 

The 1934 monsoon arrived early, on the 17th June, and rains were 
regular up to September. The following cold weather was marked hy a 
fairly good rainfall, but a very severe frost occurred during January 
1935 resulting in heavy casualties in teak, sal, rosewood, sain and other 
broad leaved species. In 1935, the monsoon appeared rather late, the 
first showers falling on the 2nd July. Kains, however, were more or 
less continuous up to the 21st September. A spell of dry weather fol- 
lowed thereafter and there was practically no rain up to the beginning 
of February 1936, when some of cold weather planting was done. The 
first frost occurred on the 15th December 1935. It was only severe 
for the first night or two. However last year's coppice shoots of teak, 
sal, Terminalia tomentosa, Adina, etc., were not hard enough to with- 
stand this relatively light frost. 

(a) Line, soarings.— The following species were tried in shade as well 
as in the open in 1935 : — 

Holoptelea integrtfolia, Lager siroemia parvifiora, Hymenodictyon 
excelsum, Schleichera trijuga, Terminalia arjuna, T. paniculata 
and Machilus gamblii ; of these Schleichera, Machilus and T. 
paniculata did not germinate, but others were quite success- 
ful. Plants were slightly frosted during the cold weather of 
1935-36. 

(b) Rains entire planting in the open.— The following species were 
tried in 1935. The survival percent, at the end of the year is given in 
brackets. 

Boswellia serrata (8), Diospyros tomentosa (78), Cedrela toona (61), 
Oordia myxa (84) and Terminalia paniculata (56). 

As regards the planting in 1934, the following are the survival per- 
cent, at the end of the 1st and 2nd growing seasons respectively : — 

Lagerstroemia ftos^reginae (99-15), Terminalia arjuna (79-60), 
Cedrela toona (75-0), MaUotus philippinensis (63-0), and Pteros- 
permum acerifolium (97-0). The last three species mentioned 



O 



above died wholesale during the hot weather of 1935. The 
first 2 species were frosted during the following cold weather. 

(c) Rains entire planting in cleared lines. — The following species 
were put out in 1935, the survival percent, at the end of the year being 
given in brackets. 

For the species tried in 1934 the following results indicate the sur- 
vival percent, at the end of the 1st and 2nd growing seasons respectively. 
Cedrela toona (69-25), Lagerstroemia jlos-reginxie (100-73), Mallotus 
philippinensis (83-66), Pterospermum acerifolium (91-81) and Schima 
wallickii (1%-nil). For no assignable reason, the last mentioned species 
will not grow well under any conditions tried. 

(d) Winter entire planting in the open and cleared lines.— The survival 
percentages for species put out in cleared lines during 1932-33 cold 
weather for the 1st, 2nd and 3rd seasons respectively were :— 

Mallotus philippinensis (46, 43, 42), LUsaea polyantha (29, 19, 19) 
and Lannea grandis (76, 75, 76). 

The species put out in the open as well as in cleared lines in January 
1935 as mentioned in last year's report were all killed by frost shortly 
after they were planted. 

(e) Winter stump planting in the open and in cleared lines.— The 
survival percentage of Bauhinia variegata and B. retusa, which were 
tried in cleared lines in January 1933, was 74,71 and 71, and 76,59 and 
60 at the end of the 1st, 2nd and 3rd growing seasons respectively. 

The following species were put out in January 1934 and their survival 
percentage at the end of the 1st and 2nd growing seasons is given against 
each species :~Ougeinia dalbergioides (24-22), Stereospermum suaveolens 
(89-92), CeUis tetranda (51-23), Cedrela toona (38-25). 

Ougeinia dalbergioides was also tried in cleared lines in January 
1934 and the survival percentage at the end of the 1st and 2nd growing 
seasons was 21 and 16 respectively. 

Of the 7 species put out in the open in January 1935, the following 
survived, the survival percentage at the end of the year is as shown : — 
Acacia catechu (3), Acacia modesta (4) and Prosopis julifiora (14). Other 
species were all killed by frost soon after planting. 

The following species were planted in cleared lines in January 1935 
and their survival percentage at the end of the year is given in brackets 
against each species : — 

Prosopis julifiora (20), ChicJcrassia tabularis (14) Acacia modesta (7), 
Pterospermum acerifolium (8), Acacia catechu, Litsaea polyantha, 
Chloroxyloft swieteftia and Trewia nudifiora fatty 
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(/) Sains stump planting in the open. — With species tried in 1934 
the following results were obtained at the end of the second growing 
season, the figures in brackets giving the survival percent, at the end 
of the 1st and 2nd seasons respectively : — 

Olea glandulifera (60-0), Cassia siamea (86-4), Stereospermum sua- 
veolens (stumps 99-100) and Ckloroxylon swietenia (83-51) ; 
Mallotus pkilippinensis (98-49) in one case and (7§-nil) in an- 
other, Terminalia chebula (85-50) and Prosopis julifiora (79- 
57). Root sections of Stereospermum tried under the same 
conditions shewed 98 and 94 per cent, survival. 

The species put out during the rains of 1935 are mentioned below 
with their survival percent, at the end of the year mentioned in brac- 
kets :— 

Lagerstroemia flos-reginae (100), Pongamia glabra (100), Terminalia 
chebula (100), Bauhinia purpurea (96), Juglans regia (95), 
Grevillea robusta (92), Prosopis spicigera (90), Boswellia serrata 
(38), Terminalia myriocarpa (12) and Terminalia arjuna (4). 

(g) Rains stump planting in cleared lines. — The two species put out 
in 1934 showed the following survival percent, at the end of the 1st and 
2nd seasons respectively : — 

Mallotus pkilippinensis (89-74), and Phoebe hainesiana (70-9). 

The following species were tried in 1935, their survival percent, at 
the end of the season being given in brackets : — Lagerstroemia flos- 
reginae (100), Pongamia glabra (98), Terminalia citrina (74), Bauhinia 
purpurea (70), Jugfans regia (45), Grevillea robusta (55), Swietenia macro- 
phylla (44), Prosopis spfcigera (36), Terminalia myriocarpa (6) and Canar 
Hum bengalensis (13). 

(h) Storage of stumps before planting. — The 1934 experiment with 
teak stumps stored on a cement floor for 0, 4, 8, 13 and 20 days showed 
the following survival percent, at the end of the 2nd season : 78, 76, 
62, 42 and 8 with corresponding average heights of 30-8", 30-2", 29-6", 
23*7" and 21-0*. 

In 1935, Acacia catechu and Eugenia jambdana were tried under 
similar conditions. 

Acacia catechu. — 250 stumps of different diameters prepared on the 
20th July 1935 were planted out in comparable sets of 50 stumps after 
storage up to 13 days in moist sacking under a thatch shelter. Rain 
was more or less continuous during the whole period of storage. At 
the end of the growing season the survival percent, was 60, 50, 42, 38 
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and 26 with corresponding average heights 12-2% 11-7*, 10*8*, 6*7" and 
6-8' for stumps stored for 0, 4, 7, 10 and 13. days respectively. 

Eugenia jambolana. — The number of stumps and the initial treat- 
ment "were the same as for A. catechu above, except that the stumps 
were prepared on the 21st July 1935. At the end of the growing season 
the survival percent, was 92, 98, 98, 98 and 96 with corresponding average 
heights 3-5", 3-6", 3-6", 3-3* and 3-3" for stumps stored for 0, 4, 7, 10 
and 13 days respectively. This indicates a hardiness even surpassing 
that of teak. 

(i) Early planting of stumps without irrigation. — The fortnightly 
planting of teak stumps was started from 15th January 1935 in the open 
and from 31st January 1935 in cleared lines under shade, the last date 
of planting being 11th July 1935 for the former and the 26th July 1935 
for the latter. The survival percent, after one growing' season was nil 
upto the 9th set {mid January to mid May) and 4, 36, 100 and 100 with 
corresponding average heights 5-0", 5-8", 7-7* and 5-0" for the rest of 
the sets (end May to mid July) planted in the open, , The survival 
percent, figures for the cleared lines in shade are 20, 12, 12, 12, 16, nil, 
nil, 12, 32, 60, 100, 100 and 92 with corresponding average heights 
5-8*, 5«0*, 5-0", 5-7", 5-8*, nil, nil, 5-7*, 3-5*, 5-3*, 5-4", 4-1* and 2-9*. 
The value of the shade is clearly brought out but the survivals are too 
few for practical purposes. It would appear from the above figures that 
teak stumps planted one week before the break of rains give the best 
result, the optimum period extending upto one week after the rains have 
set in. 

(j) Comparison of nursery stock and natural seedlings. —The survival 
percent, of Eugenia jambolana originally grown in the nursery and plant- 
ed out in 1932 has fallen from 90 to 60 in four growing seasons whilst 
that of natural seedlings planted out the same time varied from 93 
to 43. There was no appreciable difference in heights between the two 
sets. 

The experiment was repeated with Eugenia jambolana in 1935 and 
the survival percent, at the end of the 1st season was 96 both for forest 
and nursery grown seedlings, and there was no significant difference 
in their heights. 

{k) Comparison of nursery and forest stumps. — -The forest stump 
percent, of Eugenia jambolana put out in 1933 continues to indicate a 
superiority over nursery grown stumps, survivals now being 76 and 92 
per cent, respectively. 

Bauhinia variegata was tried in 1935 under this experiment and the 
survival percent, at the end of the year was 94 for nursery grown stumps 
and 86 for forest stumps, average heights being 8*y and 8-0* respec- 
tively. 
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(I) Comparison of sowings, transplants and stumps.— The following 
tabular statement summarises the condition of different species put out 
from 1932 to date :— 



Year. 


Species. 


Method (sowing 
or planting). 


Sttbvivai 

pkkcekt. at the 

end of the 

TSAR. 


Average 

height 
at the end 

of 1935 
(in inches). 


BDUKK*. 






09 




us 

<33 




1938 


Tesiona grattdi* . . . 


Entires in pit* . 


70 


37 


37 


32 


78-3 








Stump planting in 
standard pits. 


98 


98 


98 


95 


109-3 








Stomp planting in 
crowbar holes. 


93 


92 


92 


87 


109-8 






JfcuHtti* mriejai* . 


Direct sowing . . 


100 


100 


98 


98 


1113 








Entire transplanting . 


95 


87 


87 


87 


843 








Stump planting . . 


100 


98 


98 


98 


107-0 






Bombax maUtb&ricum . 


Direct sowing 


95 


60 


60 


55 


22-7 








Entire transplanting . 


95 


58 


58 


48 


20-4 








Stump planting . , 


95 


88 


88 


88 


38-0 






Aeaciaevtoek* . . 


( Vide last year's report) 










.. 


Was dis- 
continued in 


1034 




Direct sowing 

Entire transplanting . 




.. 


03 
60 


5 


6-0 


June 1935 

having 
attained an 
average 
height 
of 10'. 






Stnmp planting . 


•■ 




78 


33 


9-2 






Stereo*perm«m avateo- 
Uns, 


Entires in crowbar- 
holes. 

Entires in standard pits 

Stump planting . 






53 

60 
98 


8 

13 

100 


3-0 

1-6 
90 




1935 


Bombax mttfmterieum . 


Direct sowing . . 
Entire transplanting . 
Stamp planting . 


•• 






70 
93 
90 


1*8 
2-9 
2-8 






Acacia cateeku . 


Direct sowing . , 
Entire transplanting . 
Stnmp planting . 


•• 






83 
63 
78 


4-9 
5-9 
7-1 






p ^'Pmmm arm- 
Witt*. 


Direct sowing 

Entire transplanting . 

Stomp planting . , 


; 






88 

100 

65 


2-7 
4-8 
2-3 






Cedrria teoma . » 


Entire transplanting . 
Stump planting . 


■• 






95 
100 


8-7 
7-5 
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(m) Araucaria plantations. — The Araitearia curminghamii plantation 
is promising and has attained a maximum height of 8'-4* in 4 years. 

The survivals in the small plantation of A. bidwiUii have reached a 
maximum height of 10'-3* in 6 years, and are doing well. 

(vii) Ntjbseby Work. 

The seed crop on trees in the Dun valley was fairly good during the 
year. As usual, stock was raised for various species for use in the 
Experimental Garden and Demonstration Area. 

The following experiments were carried out in the nursery during 

the year under report. 

(a) Experiments with different degrees of nursery bed shades (Experi- 
ment 14) were done with Adina cordifolia and Antkocephalus cadamba 
and the following are the results at the close of the year :— 

Adina cordifolia. — In the tin shaded sections of beds the development 
of plants was best due to more uniform germination. Plants at the 
edges of beds were getting more light than those inside and were very 
much better than the latter. Sections with thatch shade had numerical- 
ly the best germination, but seedlings were slightly inferior in develop- 
ment to those under the tin shade. 

There was excessive damage due to drip in the sections with batten 
shade and results were very poor. 

In the unshaded sections, the seeds were washed together (by surface 
drainage) and germinated in clumps, but their development was very 
poor due to intense competition. 

Anthocephalus cadamba. — The washing of seeds into heaps was 
much less than with Adina. In the tin shaded sections, stocking was 
poorer, less uniform and growth less than under thatch shade owing to 
much damping off. Effect of drip was, however, nowhere apparent. 
The thatch shaded sections were evenly stocked but development slight- 
ly less than under batten shade. The sections with the batten shades 
w-ere best of all with fairly even stocking. The unshaded sections had 
practically no germination. 

(6) Seed pretreatment (Experiment 13). — The experiment was re^- 
peated with Terminalia chebula in June 1935. 350 seeds of T. chebula 
were subjected to each of the following treatments : — (i) Control, (ii) 
soaked in cold water and (iii) soaked in slaked lime both for 48 hoars 
before sowing. 

The germination percent, at the end of the growing season was 31-7, 
48-9 and 34-3 with corresponding average heights 3$, 4*2 and 4-1 for 
the three treatments respectively. ' 
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(e) The manuring experiment (No. 16) m nursery beds was carried 
out with Cedrela toona during 1935. The beds selected had the same 
past history. 

Crotalaria jwncea, Cassia tora and lucerne were used as green manures 
in 3 different beds whereas farmyard (cowdung) and artificially pre- 
pared farmyard manures were added to 4 other beds separately at the 
rate of 10 and 20 baskets of each manure per bed. The 8th bed was 
left as a control. 

The average height of the best plant per running foot was as follows 
for each kind of manure ; — 

Inches. 

Farmyard manure ; 10 baskets 4-3 

Farmyard manure : 20 baskets ...... 2-8 

Artificial farmyard manure : 10 baskets .... 2-2 

Artificial farmyard manure : 20 baskets .... 2-.1 

Crotalaria juncea . ..,.,. 2«4 

Ca**ia tora 2-3 

L«oerne 2*8 

The control bed had an average height 2'1 

(d) Best time for seed collection (Experiment No. 79). — Tenmnalva 
chebida seed was collected in 5 lots, each lot on a different date, i.e., 
on 19th December 1934, 3rd January 1935, 14th January 1935, 23rd 
January 1935 and 2nd February 1935. 250 seeds for each of the first 
three lots, 200 for the fourth and 100 for the fifth lot above were select- 
ed at random and sown in nursery bed in April 1935. The germination 
percent, was 28, 6-4, 5-6, 6-5 and 6-0 with corresponding average heights 
4-7, 2-4, 2-0, 3-2 and 1-3 for first, second, third, fourth and fifth lots 
respectively at the end of the year. 

(viii) Miscellaneous. 

No special new experimental work was taken up during the season. 
A manuscript by Mr. Deogun collecting all available information con- 
cerning the silviculture and management of the important bamboo 
Dendrocalamus strictus is still pending publication but is expected to be 
ready for the Press shortly. 

(ix) Reclamation and Afforestation, 

Teak and rosewood plantations having proved a failure, owing to 
frost and fungi, it has been decided to abandon them. Teak is being 
replaced by hhair, bamboo, mulberry, tun, etc., in different blocks. 3 
more compartments in the teak working circle were sown with khair in 
lines 9 feet apart in July, 1935, and although it was affected by frost 
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during the last cold weather, it is doing well now. The 1934 khair is 
growing well in 2 of the compartments having attained a height of about 
8' in the 2nd year. Six more teak compartments, at present under 
taungya cultivation, will be ready for sowing of the above mentioned 
species in rains 1936. 

An area of about 15 acres in the Rosewood Working circle has been 
leased out for taungya cultivation for a period up to the summer of 
1937, when this area will be sown with chir pine in which a new spacing 
and thinning experiment is proposed to be carried out. 

(a) Sal working circle. — -Failed patches were again sown with sal 
seeds of I>ehra Dun, Haldwani, Hoshiarpur, Kheri, and Gorakhpur 
origins. Frost again cut back many of the last year's tender coppice 
shoots. 

(b) Chir working circle. — There being no chir seed available during 
the year 1935, casualties could not be replaced. 

C-grade thinning was done in some of the 1925 and 1926 planta- 
tions, and a systematic pruning of selected dominant stems was carried 
out in 4 of the thinned compartments. One of the 1926 compartments 
was control-burnt in February, 1936, with the object of following the 
effects on increment and branchiness. 



IT-STATISTICAL SECTION. 

(i) Yield Tables. 

The total number of sample plots maintained this year is 1,537 which 
shows an increase over last year's figure by 35 plots. Of these, Burma 
and the United Provinces contribute a greater portion having 331 and 
361 plots respectively and the rest are shared by all other provinces 
including Kashmir State. The necessary computations were done for 
323 out of 388 sample plot files received. A stand table for Pinus 
longifolia was prepared and sent to the press. Preliminary work has 
been begun for the compilation of yield tables for plantation teak for 
which 346 sample plots and 655 measurements are available. 

(h) Volume Tables. 

A standard and commercial volume table for Dalbergia sissoQ has 
been compiled and published as an Indian Forest Record. Stump 
analysis data on 99 stumps were computed for Madras ; and calculation 
was also done for 518 trees for the standard volume and 608 trees for 
commercial volume for the Punjab, 

b2 
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(iii) Miscellaneous. 

Investigations continue to be carried out to examine the possibility 
of photographic methods of measurement of standing sample trees. 
The extensible ladder was loaned to Madras for trials there. 

Two parties were in the field this year. One party under the direct 
supervision of the Silvieulturist measured 40 sample plots in the Lower 
and Upper Bashahr divisions. The other party with the Statistical 
Assistant in the Jaunsar division was engaged on the collection of sap- 
wood data for deodar and analysed 280 felled trees. The data were 
worked up later and found to permit of tentative conclusions requiring 
check with further figures which will be collected in the coming season. 

IIL-MISCELLANEOUS. 

(i) Photographic Section. 

The routine work carried out compares with previous years as 
follows :— 



Year. 


Negativeo 
made. 


Prints 

made. 


Lantern slidea 
made. 


Colour 
Photo*. 


1932-33 . 


677 


2,276 


44 




1933-34 . . ;t • 


1,095 


2,271 


400 


■ • 


1934-35 . 


932 


3,420 


130 


18 


1935-36 . 


748 


2,791 


301 


6 



Of the new negatives 75 were photographs taken in Bashahr, 23 in 
foreign countries and 8 in the Dehra Dun division all by the Silvicul- 
turist. 

268 photographs were taken in the Timber Testing Section, and 
161 more were taken for other different branches and sections of the 
Institute. 

213 negatives were sent by Provincial Silviculturists of Madras, 
United Provinces and by the Research Officer, Bihar and Orissa, to be 
lodged in the Forest Research Institute collection. 

The total number of prints in the general series comes to 3,529 and 
in the specific series 4,341, against 3,372 and 4,203 respectively for 
the last year. 

930 prints were prepared for different Provinces and States, 93 photo- 
graphs were used as illustration in various publications. 
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115 lantern slides were prepared for the Forest Research Officer, 
Bihar and Orissa, and 14 other slides for Silviculturist, U. P. The former 
for showing at an Industrial Exhibition at Patna and the latter for the 
purpose of local propaganda. 

172 lantern slides were prepared and added to the collection. 

The Range Officer of the Demonstration Area of the Institute was 
sent to Kotdwara with some 40 slides where he delivered a public lantern 
lecture on the utility of forests illustrated by slides from the collection 
of the Institute. 

The collection of stereos was improved and a beginning made on a 
collection of cinema films with a copy of a film of forest work kindly 
loaned by Mr, D, Stewart. 

(ii) Records. 

No progress can be reported on referencing of arrears of forest litera~ 
ture which have actually increased since last year. The situation will 
be somewhat relieved by the monthly list of references issued from 
the Imperial Forestry Institute, Oxford, from the beginning of 1936, 
but these will not obviate the necessity of dealing with the literature 
from the special Indian view point. Abstracts of Indian literature 
were prepared as usual for Biological Abstracts. 

The compilation of a book on Indian Silviculture which will summa- 
rise the data collected on the General Ledger Files (by subjects) has 
been commenced and will be completed in 193G, whilst Part If dealing 
with the Silvicultural Systems has already been drafted by Mr. Trevor. 

Forty-one new books were added to the library during the year 
including 25 Working Plans bringing the total up to 674 volumes and 
483 bound periodicals. A list of additions with brief abstracts was 

circulated as usual. 

(tii) Working Plans. 

Notes were written on the South Coorg and Melghat, C. P., draft 
working plans and the suggestions made have been generally adopted 
in the plans. 

(iv) Museum. 

The large model demonstrating the influence of forast cover on 
preventing erosion has been completed and demonstrated to many 
distinguished visitors. Several readjustments especiajly of the rainfall 
arrangements have had to be made to ensure an even anil realistic fall, 
but the model reflects much credit on the Museum Artist (B. Darshan 
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Singh). Work is being commenced on the ninth of the ten large wall 
cases, the subject being the influence of local climate on vegetation; 
the phenomena of altitudinal zonation, succession and retrogression, 
and the effects of site and soil will all be illustrated. The earlier models 
have been improved in several respects. 

(v) Staff and Touring. 

The writer was on leave from 19th April till the end of the year, 
Mr. M. V. Laurie again officiating during his absence. Mr. J. N. Sen 
Gupta joined the Branch from Bengal in succession to Mr. P. N. Deogun 
as Experimental Assistant whilst Mr. Kakazai remained in charge of 
the Statistical Section. Ranger Hari Krishan Madhwal continued in 
charge of the Experimental Garden, etc. 

The Silviculturist toured with a sample plot field party in Bashahr, 
Punjab, in May-June whilst the Statistical Assistant collected deodar 
sapwood data with another party in Chakrata, U. P. The Experimental 
Assistant made a long tour visiting evergreen forests in Madras, Coorg, 
Mysore and the Andamans. 

(vi) Visiting Forest Officers. 

As usual several officers visited the Branch to discuss their local 
silvicultural problems and research methods. Among them were Mr. 
Warren on taking over the post of Forest Research Officer, Bihar and 
Orissa, Mr. Mitchell, Chief Forest Officer, Coorg, and Mr. Holmes of the 
Ceylon Forest Service who is taking up the post of Silviculturist in 
Ceylon and for whom a tour in India was arranged. 
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CHAPTER III.— BOTANY BRANCH. 

1. Systematic Botany. —The study of the Indian species of Termu 
nalia of the section Pmtaptera has been completed and a draft report 
with illustrations prepared ; this report is in the course of final pre- 
paration for publication. The systematic study of this group has been 
found to be difficult owing to the absence of well-defined characters 
for distinguishing the form3 and species and some overlapping of cha- 
racters, difficulties which have hitherto been the cause of difference 
of opinion in the status of the various groups. 

A draft paper dealing with the following five species of forest im- 
portance belonging to the family Dipterocarpaceae has also been com- 
pleted with illustrations ; three allied species of Shorea from Assam 
and Burma, S. assarnica Dyer, S. fioribunda Kurz and S. sericeiflora 
Fiseb. and Hutch., and two Burmese Bopeas, H. oblongifolia Dyer and 
U. Mferi Brandis. A paper dealing with five species of this family, 
including the eleventh species of Dipterocarpus from Assam and Burma, 
i.e., D. macrocarpus Vesipie, was published in the Indian Forest Records ; 
material of the two remaining Indian species of Dipterocarpus occurring 
in South India, i.e., D. indicus Bedd. and D. bourdilloni Brandis was 
obtained and examined for the completion of the study of the Indian 
species of this genus. A note dealing with the systematic study of 
some Indian and Burmese Dillenias was published in the Indian Forester 
and a paper on a new genus in the Connaraceae submitted for publi- 
cation. 

Two further papers, one on the Indian species of the genus Psilotum 
and another dealing with some recently introduced or otherwise im- 
perfectly known plants from the Upper Gaugetic Plain — the area covered 

by Duthie'a flora— were published, 

2. Herbarium. — During the year 2,636 specimens, received from 
various sources, were incorporated in the herbarium. About one 
thousand of these represent foreign (non-Indian) specimens obtained 
by exchange from various herbaria such as the herbarium of the Arnold 
Arboretum and the Gray Herbarium of the Harvard University, the 
herbaria of the New York Botanic Garden, the Oxford University and 
the Royal Botanic Garden, Calcutta. About 500 specimens were ob- 
tained from the collections made by the Forest Botanist and his staff, 
chiefly in Chittagong, Kumaon, Kum and the Dehra Dun and Saharan- 
pur districts ; the remainder was from collections received from Forest 
Officers from various parts of India, the most notable of these being 
those of the Botanical Forest Officer, Shillong, 131i snecimens; Mr. 
H. G, Champion, I.F.S., 122 Naini Tal and Pindari specimens; Mr. 
V. S. Rao, I.F.S., about 100 Chittagong and Northern Bengal specimens, 
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and Dr. N. L. Bor, I.F.S., 72 Assam specimens. Two small notable 
collections were received, one by Brigadier C, C. Foss from Maymyo 
(received through, the Forest Botanist, Burma) and the other from Mr. 
R. Scott, Assistant Commissioner of the Nicobar islands. These incor- 
porations do not include the large number of specimens still in hand 
which will not be incorporated till the determinations have been com- 
pleted, such as an extensive collection received from Dr. N. L. Bor from 
the Khasia hills. 

The following specimens were distributed from this herbarium either 
on an exchange basis or as donations :— 

Arnold Arboretum, Harvard University, Jamaica Plain, Mass., 
U.S. A 85 

Gray Herbarium, Harvard University, Cambridge, Mass., U. S. A. 82 

New York Botanic Garden ........ 100 

Botanic Garden and Museum, Berlin . , . . . 198 

Royal Botanic Gardens, Edinburgh 64 

Naturhisioriska Riksmuseot, Bct&niska Avdelningen, Sweden . 78 

Smithsonian Institution, United States Department of Agricul- 
ture, Washington ........ 46 

Maymyo herbarium, Burma ....... 56 

Total . 689 



The herbarium was visited by Professor Tyozaburo Tanaka of the 
Taihoku Imperial University for the examination of our herbarium 
collection of Rutaceae-Aurantioideae in connection with his monogra- 
phic study of this group. 

The herbarium material of Avicennia (117 sheets) sent out on loan 
from this herbarium to Dr. H. N. Moldenke of the New York Botanic 
Garden has been returned with the annotations of that author and this 
has considerably increased the value and usefulness of this material. 
The Ixora and Pavetta collections of this herbarium have been sent out 
on loan to Prof. C. B. B. Bremekamp of the University of Utreeht for 
study. The re-arrangement of the foreign (non-Indian) collections was 
continued and has progressed as far as the Polygonaeeae ; as in previous 
years this work has been done by the Herbarium Clerk in addition to 
his usual routine duties. 

3. Library, — Thirty-eight volumes as well as the usual periodicals 
were added to the library during the year. The work of card-indexing 
references to special subjects in botanical literature was continued but 
could not be brought up to date for all the periodicals listed for want 
of time, A manuscript catalogue of the books in the Botanical Branch 
library was prepared ; this has been drawn up into two parts, the first 
arranged according to a subject index and the second arranged alpha- 
betically according to authors names. 
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4. Identification- of specimens.— Owing to the increased attention 
that is now being given to the study of the soil flora and the determina- 
tion of plants for the purpose of the preparation of local lists, the Forest 
Botanist and his assistant are now being called upon to identify an 
increasingly large number of plant specimens every year sent in by the 
Silviculturists, Working Plans Officers and others. This number has 
increased during the last decade from 649 determined in 1925-26 to 
817 in 1930-31 and 1'629 during the year under report. This work, 
which takes up a large part of the time of the small botanical staff deal- 
ing with Systematic botany, is done in the nature of routine work but 
is now increasing sufficiently to keep a whole-time systematic botanist 
well employed. Among the most notable collections that have been 
examined for determination are those of the Silviculturist of the Forest 
Research Institute, the Silviculturist, United Provinces, the Divisional 
Forest Officer, Silvicultural Research Forest Division, Lahore, Punjab, 
the Divisional Forest Officer, Chittagong Hill Tracts, Dr. N. L. Bor's 
specimens from Assam, Mr. V, S. Rao's Chittagong and Northern Bengal 
specimens, and the collections made by the Forest Botanist and his 
staff. Some of these collections are made in duplicate, triplicate or 
quadruplicate sets, one of which is retained for the Forest Research 
Institute Herbarium and the other correspondingly named and num- 
bered sets distributed to various herbaria in exchange for other collec- 
tions. 

Sixty -four specimens were identified at the Royal Botanic Gardens, 
Kew, ami sixteen at the Herbarium of the Royal Botanic Garden, Cal- 
cutta, for this herbarium. 

Tours. — The Forest Botanist toured for about four weeks during 
the month of June 1935 in the East Almora division. Herbarium 
collections, ranging between the altitudes of 4,000 and 13,000 feet, were 
made for the Dehra Dun herbarium and for exchange with other her- 
baria. The Forest Botanist was unable to make any winter tour owing 
to lack of funds. 

The Mycologist visited the Agricultural Research Institute at Pusa 
during the month of April, 1935, in connection with the determination 
of some fungus specimens collected by him during the previous year 
in the Chakrata forest division. He toured in the Chakrata division 
during the months of May to July, 1935, and conducted inoculation 
experiments in connection with the study of the life history of some 
Peridermiums on coniferous hosts. Inoculations of the roots of Pinus 
excelsa and Cedrus deodara with Fomes annosus and Armillaria sp. were 
also made to study their pathogenic behaviour on these hosts and 
Tramet-es pint was also used to inoculate them to studf the parasitic 
nature of that fungus. A second tour was made in the same area in 
order to collect the results of the inoculation experiments done during 
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May to July and to make further inoculations with the teleutostagea 
of rusts. 

5. Supply of Seed.— Enquiries for authentic samples or quantities 
of seed are received from various scientific departments, institutions 
and individuals from various countries and these are supplied either 
on an exchange basis or on payment to approved indentors. Sixteen 
of these were in the nature of larger indents aggregating about 460 lbs. 
supplied chiefly to Indian, Colonial and Foreign Forest Departments. 
These indents were chiefly for Pinus long-ifolia for South Africa and 
Rhodesia, Pinus hhasya for South Africa, Terminalia belertca for the 
Kutch State, Leucaena glauca for Bengal and the Punjab and teak 
and Acacia arabica for Java. Only a small portion of the quantity 
of seed of Pinus longifolia asked for by the South African Forest De- 
partment could be supplied owing to the poor seeding of that species 
during the year. The list of seeds offered in exchange from the Arbo- 
retum and Botanic Garden of the Forest Research Institute was revised 
and reprinted during the year and distributed generally to the Forest 
Department in India as well as to the various institutions with which 
seed exchange relations are maintained. 

6. Arboretum, Fruticetum and Botanic Garden.- — In the Arboretum 
70 trees, representing 9 families and 15 genera, were planted out during 
the year as well as two new avenues, one with Grevillea robustu and the 
other with Enterolobium timboum, two quick -growing species known 
to do well in the Doon. For the improvement of the grounds two 
hitherto untended plots of about an acre in area were fenced in and 
planted up with ornamental species also known to do well locally. 

The plots in the Arboretum south of Hart road, hitherto planted 
up with trees belonging to the families Malvaceae, Sterculiaceae, Ti- 
liaceae, Rhamnaceae and Anacardiaceae, were taken over by the Silvi- 
eulturist. The replacing of many of these species has already been done 
in the plots around the Forest Economist's workshops and elsewhere 
where better results are expected on account of more suitable soil con- 
ditions and the easier watering arrangements during the hot weather. 
Some bamboos that had also been planted out in the abandoned plots 
have already been replanted elsewhere. 

Growth has been generally good in the Arboretum and most plants 
have progressed favourably though some species received some set back 
during the year. The new Gold Mohur avenue was threatened with 
defoliation during the month of July by several species of Chrysomelidae 
and a species of Rutelidae ; this attack was, however, successfully over- 
come by spraying with an insecticide and the plants are now progres- 
sing favourably. The avenue of Phoenix canariensis south of the Tim- 
ber Testing offices was completely destroyed by the larvae of a large 



Curculionid which attacked the leaf-bases of the plant. It has been 
necessary to completely replant this avenue with another species. Little 
or no damage was done by frost as the winter was a comparatively mild 
one. 

Work in the Botanic Garden continues to make good progress and 
the results obtained already justify the abandonment of the old Fruti- 
cetum and establishment of the new garden. About 200 plants belong- 
ing to 32 families and 68 genera were planted out during the year. A 
small lily garden has been established and the success achieved with 
the raiuy season and winter annuals has added greatly to the attrac- 
tiveness of the garden which is now being visited by an increasing num- 
ber of visitors. In the nursery and experimental garden about 600 
plants were raised for planting out in the Arboretum, the Botanic Garden 
and in the avenues ; in addition to this number about 450 plants were 
distributed for planting in the residential grounds at New Forest, in the 
adjoining Indian Military Academy and elsewhere. Several new foreign 
species were raised from seed obtained from various botanical institu- 
tions. 

A list of plants (excluding annuals) grown hi the grounds of the 
Forest Research Institute was drawn up and printed during the year. 
This list has been distributed to various botanical institutions and to 
the Provincial forest departments and is proving both an interesting 
and useful record. The preparation of this list took more time than 
was at first anticipated as it was not merely drawn up from existing 
records but involved a check of all the plants in the field during which 
notes regarding the condition of growth at New Forest of all the species 
were recorded. 

The following plants were recorded to have flowered during the 
year for the first time at New Forest \~-Prunus capidi Cav., Millettia 
pachycarpa Bth., Acacia karroo Hayne, Gymnocladus canadensis Lamk., 
Feijoa sellowiana Berg., Cryptocarya amygdalina Nees., Alpinia bracteata 
Koxb., Piptadenia oudhensis Brandis, Lonchocarpus neuroscapha Bth., 
Bauhinia hooJceri F. Muell., Moringa aptera Gaertn., Chrysanthemum 
cinerariaefolium Vis., Adenanthera microsperma Teijsm. and Binn., 
Cordia tremula Griseb., Acacia Jerruginea DC, Acacia lenticularis Ham., 
Hibiscus costatus Rich., Hibiscus coccineus "Walt., Koelreuteria paniculata 
Laxm., Arislclochia oblongata Jacq_., Homalium tomentosum Bth., Eri- 
nocarpus nimmoanus Mast., Sechium edule Swartz,, Nauclea sessilifolia 
Roxb., Aesculus punduana Wall, and Podccarpus gracilior PSlger, 

7. Miscellaneous. — Many enquiries of a technical nature received 
from foreBt officers and others from various parts of India were answered 
and advice given on botanical matters. 
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8. Staff.— The post of Forest Botanist was held throughout the 
year by Mr. C. E. Parkinson who was assisted by Mr. Mukat Bebari 
Rakada, Lower Grade Assistant. 

The mycological work reported on below was carried out by Dr. 
K. D. Bagehee, Mycologist, Mr. A. Hafiz Khan, Upper Grade Assistant, 
and Mr. R. N. Chatterjee, Laboratory Assistant. 

Mycology. 

9. Skisham, root disease.- — The draft report on the work done during 
the last ten years in connection with the shisham root disease due to 
various pathogenes, of which a species of Fusarium plays an important 
part, has been completed. 

10. The die-back disease of Gmelina arborea. — This problem is re- 
ceiving the attention of the Mycologist and the Entomologist. Of the 
three insect pests observed on the Gmelina plants in the demonstration 
area at New Forest, i.e., Tingid bugs, Ahides gmelinae and Calopepla 
kayarta, only the Tingid- bug was investigated by the Entomologist for 
the study of its effect on healthy Gmelina plants. Inoculation experi- 
ments with those bugs did not give any conclusive results as to the 
extent of damage the insect is capable of doing. The part played by 
the other insects in this die-hack disease is being investigated by the 
Entomologist. 

Cultures of fungus, ConiotJieeium sp. isolated from the diseased 
twigs of Gmelina in the Silviculturist's experimental area at New Forest, 
were used to inoculate healthy and Tingid bug infected plants of Gmelina 
but with no useful results. Cultural work on the ConiotJieeium sp. 
was continued. 

11. Peridermium spp. in India. 

(i) Peridermium himahyense on the stem of Pinus longifolia and 
Cronartium hiimhyense on Swertia sp. — The work in connection with 
the investigation of these rusts has been completed and the biological 
relationship between these two rusts has been established by proper 
inoculations. Control measures for this rust {Peridermium hinmlayense) 
have been suggested. A paper on the results of pine inoculations with 
Cronartium himalayense (teleutostage) is being prepared. 

(ii) Peridermium indicum on Pinus exeelsa and Cronartium sp. on 
Ribes rubrum. — The leaves of Ribes rubrum were again successfully 
inoculated at Chakrata with cultures of P. indicum, and the uredo and 
Cronartium stages were reproduced on the leaves of Ribes. The speci- 
mens of P. indicum were procured from Tonnamarg, Kashmir, for the 
purposes of this inoculation. The results of these inoculation experi- 
ments corroborate those of previous year's, where Ribes plants were 
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successfully inoculated in three different localities in the Chakrata 
division during May and June 1934 with P. indicum received from the 
Kulu division. 

Plants of Pinus excelsa inoculated with the Cronartium (teleuto) 
stage from Ribes rubrum at Chakrata in 1934 are showing symptoms 
of infection. A paper on this work is being drawn up. 

(in) Peridermium orientate (P. complanatum) on the needles of Pinus 
longifolia.— The leaves of Campanula coloraia were successfully inoculated 
with the Peridermium from the needles of Pinus longifolia at Chakrata 
and the uredo and coleosporium stages obtained on the leaves of Cam- 
panula coloraia. Needles of Pinus longifolia were inoculated with 
Coleosporium campanulas (teleuto stage) from Campanula canescens and 
the results are awaited. 

(iv) Peridermium cedri on Cedrus deodara. — A series of inoculation 
experiments were conducted at Chakrata on eight likely broad-leaved 
alternate hosts with a view to determine the alternate host for the fungus. 
The broad-leaved species selected for this experiment are found to bear 
unrecorded species of Coleosporium, Phakopsora and Pucciniastrum, iu 
nature. The leaves of deodar were inoculated with Chrysomyxa defor- 
mans (teleuto stage) on Picea morinda at Chakrata. As a result of this 
inoculation only pale spots were produced on the needles instead of the 
characteristic peridermium pustules. 

(v) Peridermium brevius on Pinus excelsa needles. — This rust was 
correlated to a new species of Coleosporium on Senecio rufinervis and 
this was verified by a large number of successful inoculations of Senecio 
rufinervis with the spores of Peridermium brevius at Chakrata. Inocu- 
lations of Pinus excelsa with the Coleosporium (teleuto) stage on Senecio 
rufinervis have also been done and results are awaited. 

(vi) Peridermium Oiomsoni on Picea morinda. — A search for this 
rust was made in the Chakrata division but with no success. 

(vii) Peridermium- piceae c-n Picea morinda. — This rust was repro- 
duced by inoculating the needles of Picea morinda at Chakrata with 
Chrysomyxa himalensis (teleutostage) from Rhododendron arboreum. 
Inoculations of Rhododendron arboreum with the peridermium spores 
from Peridermium piceae have also been done and the results are 
awaited. 

(viii) Peridermium ephedrae on Ephedra vulgaris.— Inoculations were 
made on Ephedra vulgaris with a Hyalopsora sp. on a Polypodium (fern), 
the only rust in the vieinity of the infected Ephedrae at Chakrata. The 
results are awaited. 

(ix) Peridermium sp. nov. on Abies pindrow. — Cultures /of this rust 
were procured from Pulga in the Parbatti range of the Kulu division ; 
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these were successfully transferred to a fern (Polypodiaceae) on which 
the uredo and teleutostages were produced. 

12. Damping-off of forest tree seedlings in the nursery, — It was not 
found possible to do any work in this connection, for want of time. 

13. Cultural studies of wood-rotting fungi and their pathogenedty. — 
Cultural studies and observations in connection with the wood-rotting 
properties of the following fungi were continued : — Ganoderma luoidum, 
Polyporus gilvus, Polystictus versicolor, Polysticlus sanguineus, Schizo- 
phyllum commune and Fomes annosus. 

Inoculations of young shisham plants in pots with pure cultures of 
G. lucidum and P. gilvus were repeated. Inoculations of Pinus excelsa 
and Cedrus deodara with Armillaria sp. were also repeated and Tratrtetes 
pini was introduced for the study of its parasitic behaviour on the two 
coniferous species above mentioned. Inoculations of Cedrus deodara 
and Pinus excelsa with Fomes annosus have proved successful. 

14. Sal root disease including Polyporus shoreae, Fomes tricolor and 
Fomes fastuosus.— Examinations of the various kinds of rot on sal were 
continued in the laboratory. A large number of sporophores collected 
from the diseased sal trees in Bihar and Orissa were identified. Cul- 
tures of P. shoreae and F. tricolor have been isolated and their cultural 
characters are being studied. 

15. Routine work. — (i) The study of diseased champ specimens from 
Kurseong, Bengal, which included the cultural study of the organisms 
isolated from them and inoculation of healthy champ seedlings with 
these organisms has been completed and the report on the investigation 
has been submitted. ' ',. '.', 

(ii) Investigations on the canker disease of Dalbergia latifolia in 
New Forest is being continued ; the fungus organism associated with 
canker formations has been isolated and D. latifolia plants in pots were 
inoculated with the pure culture of the organism but with negative 
results. 

{iii) The systematic study of various forest rusts from the Himalayas, 
which includes the collections from Kagan, Kulu, Chakrata and Kumaon, 
was continued as time permitted. The collections contain a large num- 
ber of unrecorded species, some of which are heteroecious, some inter- 
esting fern rusts and a large number of others parasitic on the herba- 
ceous hosts in the forests. 

(iv) The collection of specimens of macro-fungi of the Himalayas 
including Polyporaceae and Agaricaceae has been gradually named at 
Kew and elsewhere and are being incorporated in the herbarium. 

(v) Types of wood rot including those on living trees and timbers 
of forest importance are being gradually collected, identified, and pre- 
pared as museum specimens. 
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CHAPTER IV.— FOREST ENTOMOLOGY. 

Charge of the Branch of Forest Entomology was held by Dt. C. F. C. 

Beeson throughout the year. 

Mr. J. C. M. Gardner was in charge of the section of- Systematic 
Entomology until 16th May 1935 when he proceeded on leave and took 
over charge of his section from Dr. C. F. C. Beeson on his return from 
leave on 25th October 1935. 

Insects of Teak. 

Defoliators. — Special attention was given to the study of parasites 
of the various teak defoliators based on material from United Pro- 
vinces, Bengal and Orissa. Numerous experiments were performed 
and the parasites bred are being classified, many of them being new 
species. It has been proved that many of the important parasites 
can attack more than one species of defoliator. Periodical measure- 
ments of sample trees to correlate loss of increment and defoliation 
are being continued by the divisional staff at Nilambur, Madras. 

Insects of Sandal. 

Reports on the seasonal incidence and distribution of the following 
groups have been prepared for the press : Lepidoptera, Coccidae, Cica- 
didae, Coreidae, Berytidae and ChTysomelidae. In this work over 
12,000 specimens from the sandal sample plots were identified. These 
reports add 362 species to the insect fauna of sandal. 

Insects of Champ. 

In North Bengal an area of about 843 acres, divided into 155 plan- 
tations, is covered by pure champ. Of these about one-third have 
been heavily attacked by the champ bug {Urostylis punctigera). The 
bug is indigenous in these forests and is known to feed on several othei 
species of the Magnoliaceae besides champ (Michelia champaca). It is 
probable that the whole of the plantations will be subject to attack 
in the future. However a simple method of control by spraying which 
will check an attack in its eariy stages has been devised. 

Insects of Casitarina* 

A preliminary survey of the insect fauna of Casuarina equisetifoUa 
was made in the Balukhand plantation, Pari, Orissa. Of numerous 
species of insects found to attack Casuarina the following appear to be 
the most important : (1) Bagworms {Clania sp.), with two life-cycles 



in the year attacking both young and old trees. Several species of 
parasites have been reared. (2) Zeuzera cqffeae, whose larvae tunnel 
in and girdle young stems. (3) Coccidae (Lecanium longulum and on 
unidentified species) have been reported as causing considerable damage 
to young plants. Parasites of both species have been reared. 

Arbela tetraonis was common in the plantation but as its attack 
appears to be limited to mature trees without causing much damage 
this species is of no great importance. 

Insects of Plywood Factories and Sawmills. 

As a result of requests for assistance in controlling insect damage, 
three plywood and packing case factories in Assam were visited in 
December 1035 and January 1936. 

The plywood factory and sawmills at Margherita, engaged in the 
manufacture of tea-chests of Dipterocarpus pilosus (hoiking), were 
found to be hygienically controlled. The sources of infestation by 
Lycius and Heterobostrychus were traced and found to be (a) in planks, 
scantlings, etc., stored for seasoning in the adjoining sawmill godown 
and in certain softwoods and the sapwood of hardwoods of various 
species, (b) in packing cases of Botnbax malabaricum (semul) and of 
softwoods imported from Calcutta. These were infested with Hetero- 
bostrychus aequalis. As remedial measures it was suggested that the 
softwoods and pieces containing softwood be disposed of as early as 
possible and the remaining stock inspected at intervals, the attacked 
pieces to be burned or. put in the drying kilns and to insist that sound 
packing cases from Calcutta should be supplied to the mills. With 
regard to panels of Dipterocarpus pilosus (hollong) it was suggested 
that they should be classified into " heartwood " and " softwood " 
and that the panels should be made up (a) entirely of heartwood and 
(b) entirely of veneers classed as softwood. Whereas the heartwood 
panels would not be attacked it was prescribed that the stacked sapwood 
panels should be brushed on all four edges with an aqueous solution of 
Sodium, silicate (water glass) to plug up the pores thereby preventing 
beetles from laying eggs therein. Battens were to be treated with zinc 
chloride solution by immersing them in a hot 6 per cent, solution for 
2 hours and then in a similar cold solution for the same time. 

At Murkeong Sellek (Sadiya division, Assam), the plywood tea 
chest factory showed little evidence of damage by mill pests; Hetero- 
bostrychus and Lyctus were found in some of the old hollong hollock 
panels and hollong semul plywood boards. Protection against pin 
hole borers can be obtained by immersion of felled Terminalia myrio- 
carpa (hollock) logs in the river at the earliest opportunity after felling. 
Bombax malabaricum (semul) logs are well protected by keeping the 
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bark alive. The longer semul is kept in water before sawing up. the 
less likely are the shooks to be attacked. 

The Assam Match Co.'s factory at Dhubri was examined in the last 
week of December 1935. It was found that the Bombax nwhharicum 
(semul) shooks for cases were liable to damage by Reterobostrychus 
aequalis which at times meant rejection of 10 per cent, to 25 per cent, 
of old stock. The cheapest remedy indicated was the destruction or 
disposal of all the old infested shooks on hand and periodical examina- 
tion {either once in cold weather or twice in October and March), in 
future, of stacks of shooks, removing those showing an ejection of fine 
powdery dust. For future protection the company was advised to adopt 
treatment with zinc chloride. 

Damage to Pith Helmets. 

The Chief Ordnance officer, Cawnpore, sent specimens of insect 
attacked pith helmets purchased (under contract) for Army require- 
ments. They were found heavily infested with Rhizopertka dommica. 
The attack had taken place at the time the hats were being shaped 
and dried before the addition of the layer of varnished gauze and paper. 
Experiments arc in progress to investigate the possibility of using Ascu 
to control attack. 

General Tnsectary Work. 

During the year 150 consignments of attacked material were re- 
ceived from various forest divisions for examination. In the Insec- 
tary 543 cages weTe used. The total emergence of insects was 18,000 
the majority of which were set and identified. 

Life-history studies were carried out on lepidopterous defoliators 
of Gmelina arborea, Lantana, Dalbergia sissoo and numerous other spe- 
cies. The life-history of Tingis beesoni and its association with dying 
back of Gmdina arborea were studied. 

Systematic Entomology. 

The reference collection now contains 15,800 different species of 
insects, 500 having been added in the year. As in previous years special- 
ists in other parts of the world have assisted very considerably in classi- 
fying several families. There are however several lacunae, for example 
the parasitic hymenoptera, where the number of specialists is quite 
inadequate to deal with requirements. It is hoped that the Imperial 
Institute of Entomology may be able to appoint additional systema- 
tists to undertake the necessary studies in the near future. 

The Systematic Entomologist has made steady progres* in the 
pioneer field of the classification of coleopterous larvae and has pub- 
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lished several papers on the subject. He has also prepared descriptions 
of numerous new species of Coleoptera for publication. 

row*.— By Dr. C. F. C. Beeson to Nairn Tal in April-May ; to Kni- 
seong divisions Bengal in July ; to Delhi in October, to Dhubri, Kochu- 
gaon division, Dibmgarh, Murkong Setek, Pasighat (Sadiya division), 
Margherita and Lakhimpur division and to Puri (Bihar and Ori«ea) 
in December-January 1936 ; to Banchi {Lac Cess Committee) in Marcb 
1936. 

Mr. N. C. Chatterjee to Kurseong and Jalpaiguri divisions Bengal 
in June-July. 

Pt. S. N. Chatterjee to Naini Tal in April-May ; to Kurseong Bengal 
in July. Lala Buta Mai Bhatia to Dhubri and Kochugaon Dibrugarh, 
Murkong Selek, Pasighat (Sadiya division), Margherita and Lakhimpur 
division, and to Puri (Bihar and Orissa) in December to January 1936 

Museums,— During the year 162 specimens showing damage done by 
by insect pests were added to the entomological museum. 

Library.— 283 books besides periodicals were added to the Zoological 
Library during the year. 
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CHAPTER V.— ECONOMIC BRANCH. 
Wood Technology Section. 

1. Reseaech. 

(a) Work in connection with the preparation of macroscopic keys 
supplemented with X 10 photomicrographs for the identification of the 
more important commercial timbers of Assam and Bengal was con- 
tinued, but progress was much hampered due to the paucity of authentic 
wood specimens of representative character. Now with the co-opera- 
tion of various forest officers in these two provincos, wood blocks from 
different localities (supported by herbarium material) are being received 
and it is hoped that before long the work will be well in hand. 

(6) Studies on the formation of the growth rings of the woods of 
Acacia catechu, Bombax mcdabaricum, Eugenia jamboluna, Pinus longi- 
folia, Shorea robusta, Tectona grandis, and Terminalia tomeniosa were 
continued. Interesting results have been obtained regarding the growth 
activities of tropical trees and the consequent formation of growth rings 
in wood and these will be published shortly. 

Further research on the distribution of parenchyma cells in the wood 
of Terminalia tomeniosa were completed during the year and a detailed 
paper on the subject was sent to the New Phytohgist for publica- 
tion. The occurrence of parenchyma cells in the early wood of a diffuse- 
porous timber is recorded for the first time, and it is proposed to call these 
cells " initial," indicating their position in the growth ring. Previously 
they have been called " terminal " which indicated that they were 
supposed to be formed at the end of a growth ring. In view of these 
and other discrepancies in terminology, various types of parenchyma 
distribution found in Indian woods have been discussed iu detail in 
the article and certain suggestions have been made regarding the 
restricted use of certain terms to standardise the anatomical descrip- 
tion of woods. 

(c) Work on the anatomical study of the woods of Indian Dipterocarps 
was continued. Some more specimens were received during the year 
from several provinces and these have been sectioned and mounted. 
Some foreign Dipterocarps were also received from various sources and 
these have also been cut, stained and mounted. The macroscopical and 
microscopical examination of the wood blocks and slides is progressing. 

(d) The study of the different varieties of Terminalia totnentosa was 
continued during the year. It has been found that figured wo*d is 
not confined to any particular variety of laurel. The presence of figure 
in different varieties is erratic. Even in the same log figure may be 
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found in a few growth lings and may be entirely ab?ent in the rest. This 
investigation is not. yet complete. In order to make a comprehensive 
anatomical study, more varieties of Terminalia species have been cut 
and anatomical notes are being taken. 

(e) The preliminary study on the relationship between the anatomical 
structure and physical properties of Tectoita (jrandu was completed 
last year. As the Burma Forest Department is anxious to continue 
this work further, suggestions have been made for the proper selection 
of samples from as many different trees as possible. The work will 
again be taken up as soon as tho new material comes to hand. 

(/) The study of the woods of the Indian Meliaeeae (mahogany 
family) was continued. Up to date 90 wood specimens from the collec- 
tion of the Forest Research Institute have been cut and mounted. More 
specimens will be cut and studied during the current year. 

2. Identification of Woods. 

A very large nu rubor of identifications were carried out in response 
to enquiries from various sources. These included a wide range of 
materials, including solid timbers, veneers, plywood, match splints, 
fibres, fossil woods and charcoal. 

The identification of the fossil wood from Assam that was started 
last year, has been finally completed, and a paper on it was sent to the 
Annals of Botany for publication. In this a detailed anatomical 
description is given and geological notes have also been included which 
show its affinity to the genus Gluta. Critical comments have also been 
included in the paper . regarding the similarity and dissimilarity of this 
fossil wood with some 'of the other fossil woods so far reported on from 
India and other countries. 

A large number of other fossil woods were received during the year 
and some work od some of them has been started but much time cannot 
be spared for this kind of investigation. 

The total number of timbers identified during the year was about 
300, 

3. Examination for Fungus. 

Numerous enquirers sent samples of wood suspected of having been 
attacked by fungus and asked for advice regarding the use of such tim- 
bers. Some of the most interesting cases are noted beiow : — 

(a) Samples of Sitka spruce were sent for examination. It was 
proposed to replace some broken parts of an aeroplane with 
this wood. It was however found that the samples were 
badly attacked by fungus. This is a typical example of 
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how the "Wood Technology Section, can give valuable help 
to aircraft authorities. Such expert advice may make all 
the difference between safety and danger to human lives. 

(6) To settle a dispute about a contract for deodar (Ced-rus deodara) 
for the Railway Board, samples were sent in for examina- 
tion concerning certain discoloured portions in the wood. 
Under microscopical examination all the planks showed 
different stages of deterioration and m some cases the woody 
tissues were completely destroyed by fungus. A report 
to the effect that it was not safe to use the planks for any 
purpose where strength was required was sent out. 

(c) Hollock timber (Terminalia myriocarpa) from Assam having a 
curious dark colour in the wood which was responsible for a 
good deal of waste in conversion was sent in for examina- 
tion. All the specimens were found to be attacked by 
fungus. The dark coloured wood in the centre of the trees 
was possibly the result of the abnormal conditions met with 
in the early life of the trees. 

The number of wood specimens examined in this connection was 

77. 

4. Special Enquiries. 

Several special problems were taken up on behalf of research officers 
of the Institute and forest officers in the provinces. Work was also 
done for many business firms. The following are a few of the more 
important items : — 

(a) The histological study of a dead Miclielia ckampaca (champ) 
plant where death was caused by an infestation of Uroslylis 
puntigera insects, which are said to be responsible for the 
death of many champ trees in Kalimpong plantations, was 
taken up. In this connection a control healthy plant and 
an infected plant grown in Dehra Bun were also examined 
for comparative study. Sections from the original infected 
plant from Kalimpong, Bengal, showed the formation 
of cavities as the result of the disintegration of cells 
and these were always arranged in a concentric row in the 
wood. Similarly the plant from Dehra Dun, whioJi died 
after being infected with insects from the Bengal trees, 
when sectioned showod the same type of cavities in. the 
wood. Moreover it appeared that the formation of these 
cavities started in the lower part of the stem and went on 
increasing in size higher up the stem. Fungal hyphae 
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were abundant all over the stem from the bottom to the 
top but severity of attack was more at the bottom than in 
the top portion of the plant. 
(6) An examination of sal (Skorea robusta) discs from Ramnagar 
forest division which contained an unusual proportion of 
sapwood was made. Usually sal trees of 20" diameter and 
upwards have about one inch of sapwood but in this case 
the sapwood was from three to four inches thick, most pro- 
bably due to particularly heavy fellings in the past in the 
area from which the trees came. It was found that the 
entire white portion was actually sapwood but from an 
anatomical point of view this sapwood was not much inferior 
to the heartwood, and if further thinnings are postponed 
the present sapwood will become converted into heart wood 
fairly rapidly and it will then be of the same quality as the 
present heartwood. 

In this enquiry more than 140 specimens were examined. 

5. Indexing permanent Slides, Anatomical Data and Photomicro- 
graphs. 

In the course of routine work about 1,6£0 permanent slides were 
added to the authentic slide collection and these included a large number 
of species (both Indian and foreign) not previously represented. When- 
ever possible anatomical data have been taken from these slides and 
filed for future reference. 128 negatives and 694 photomicrographs 
were also taken during the year for publication and record. 

6. Collection of Authentic Wood Specimens. 

(a) From India.— A large number of authentic wood specimens 
from different provinces were received for the standard collection. 

(6) From abroad,— During the year altogether 132 wood specimens 
were added to the foreign wood collection. These were received from 
Zurich (Switzerland), Ceylon, Uganda, Kenya and Japan. To the donors 
our sincere thanks are due for helping the Forest Eesearch Institute to 
make its collection of the commercial timbers of the world as complete 
aa possible. 

y 7. Distribution op wood specimens. 

In response to requests from abroad and various parts of India, 
855 samples of timber were sent out to interested enquirers. 
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8. GENERAL. 

A short course in Wood Technology was given to the following 
officer :— Mr, B. S. Sindhu, Assistant Works Manager, North Western 
Railway. 

12 lantern slides of important Madras timbers were supplied to 
the Principal, Madras Forest College, for instructional purposes, 
and as usual a number of photomicrographs were sent to various 
persons interested in wood identification. 

Timber Testing Section. 

Special Ihvestigatiow. 

(a) The study of the influence of friction on the results obtained with 
the standard shearing test tool was continued. Sufficient data have 
now been accumulated. The analysis of results will be taken in band 
as soon as possible. 

(6) Tests on teak solebars sent by the Utilization Circle, Rangoon, 
were made in order to determine the quality of the wood. It had been 
found that teak solebars often failed when accidents occurred aad this 
had prejudiced the Railways against their use. The specimens sent 
were, found to be extremely slow-grown and porous. A report on the 
tests was sent to the Forest Economist, Utilization Circle, Ahlone, 
Rangoon. 

(o) The preliminary tests on Fraxinus micrantha from Nairn Tal 
Division, U. P., were completed. This species was found to be superior 
to both English ash and American white ash. It seems to be a promising 
species but at present- it is not available in sufficient quantities to exploit 
for sports requisites. 

(d) Some preliminary testa were made to determine the comparative 
strengths of aapwood and haartwood of sal from Ramnagar Division, 
U. P. It was noticed that sal trees in that division produced an abnormal 
width of sapwood which was a great disadvantage as it had to be removed 
when the logs were converted into sleepers. In some cases as much as 
3" to 4* of sapwood was found. The results of the preliminary tests 
are not strictly conclusive owing to the small amount of material tested; 
A further investigation of this matter appears to be necessary. 

(e) Special tests were made on billets of naturally and artificially 
grown pyinkado {Xylia dolabriformis) from Bhamo Division, Burma, 
in order to compare their strengths. No difference of any practical 
importance was found although the artificially gixwn timber was a 
little bit stronger. A report was made to the Fewest Economist, Utiliza- 
tion Circle, Ahlone, Rangoon. 
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{/) Teste were continued in conjunction with the Seasoning Section 
to find out the effect on strength of different treatments given to wood 
before seasoning. The species dealt with were Hopm parvijfora, Anog- 
eissus htifolia, Terminalia t&mentosa, Xyliu xylocarpa, Grema tilicwfolia 
and SUreos'permum xylomrpum. 

(g) A study of the effect of corrosive chemicals on wood was also 
started in conjunction with the Seasoning Section. Some preliminary 
strength tests were made on deodar. The study is being continued. 

(h) Tests on tea chests of hollock and hollong received from Messrs. 
The Assam Saw Mills and Timber Co., Ltd., were made to find out 
the strengths of different thicknesses of plywood considered suitable 
for tea box work. A report was made. 

(i) Wood used in aircraft construction and also wood from wooden 
parts damaged in accidents were tested from time to time as required. 

(j) 22 consignments of glue joints submitted by Ground Engineers 
of the various Flying Clubs in India for their licence examination were 
examined and reported on to the Director of Civil Aviation. 

(k) Work was started on the preparation of grading rules for Anda- 
man padauk. A preliminary tabulation of defects for 675 squares has 
been done. The work is at present held in abeyance pending the visit 
of the Officer in Charge, Timber Testing Section, to the Andamans, for 
making a mill study and obtaining first hand information about the 
nature of the logs available in the forests. 

Routine Testing. 

During the year under report, attention was concentrated on work 
under Project 1 (standard tests on small clear specimens) as it had fallen 
in arrears. It will be seen from the following list of species tested that 
good progress was made. Tests under Project 2 (standard tests on 
structural timbers) were continued. Other routine testing on glues, 
plywood, containers, etc., was also kept up-to-date in cooperation with 
the Woodworking Section. 

Number of species tested during the year. 

Mine. 





Green. 


Air dry. Kiln dry. 


Project No. 1 


17 


13 15 


Project No. 2 


■ -. 


3 


Project No. 


. .. 


under all head? 



77 

The 77 consignments under Project include the 22 consignments 
of glue joints submitted by Ground Engineers for their licence 
examination. 
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Number of species computed during the year. 

Green. Air dry. Kiln dry. Misc. 
Project No. 1 9 12 '7 

Project- No. 2 ... . i 

Project No. . . .. under all heads 78 

About 18,000 mechanical tests and nearly the same number of physical 
determinations were made during the year. About 4,000 special shrin- 
kage observations were also made in addition to the routine testing. 



Technical Notes and advice. 

About 100 technical notes and letters were issued during the year 
among which the following may be mentioned : — 

1. Comparison of sissoo (Dalbergia sissoo) from different localities. 

2. Comments on B. S. Draft Specification for Testing ft lues. 

3. Comments on B. S. Draft Specification for Testing Timbers 

(small clear specimens). 

4. Indigenous substitutes for Sitka spruce for the manufacture 

of air craft. 

5. Indigenous substitutes for hickory. 
0. Indigenous substitutes for boxwood. 

7. Indigenous substitutes for cornel wood. 

8. Wood for picker arras. 

9. Wood for spinning rollers. 
](). Wood for reels and bobbins. 

11. Wood for shuttles. 

12. Wood for comber hoards. 

13. Wood for brushes. 

14. Wood for Army signal sticks. 

15. Wood for skating hall floors. 

16. Wood for hoops of drums. 

17. Wood for musical instruments. 

18. Wood for laminated tennis racquets. 

19. Wood for boat building and dugouts. 

20. Wood for hammer handles and shovel handles. 

21. Wood for skis. 

22. Wood for bridge chesses for military pontoon bridges. 
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Wood Seasoning Section. 

1. New Process of Kiln Drying. 

Experiments on the new process of kiln drying developed at this 
Instituto were continued during the year, and although the number of 
kiln charges in the large-sized kilns were only six, on account of insuffi- 
cient supplies of timber for the purpose, the results obtained in all cases 
were highly successful. Some details about the timbers kiln-dried 
during the year are given bolow : — 

(i) Cedrela toona, toon. — Nineteen logs of this species were received 
from the Divisional Forest Officer, Buxa Division, Bengal. The logs at 
the time of receipt were faixly straight and cylindrical, and, except for 
some slight heart and radial shakes, were in good condition. It was 
found that shakes, particularly tbe radial ones, were liable to develop 
considerably if the logs were stored on land for any length of time, and 
for this reason it is advisable to convert the logs as soon as possible 
after felling and to season the converted material immediately. The 
period required for kiln drying from about 80 per cent, to 8 per cent. 
moisture content was about 10 days, and the degrade during drying 
was much less than that which has been experienced with local toon 
from roadside trees. Bengal toon is not liable to warping and collapse 
to any noticeable extent and is fairly free from knots, and the seasoned 
material on the whole presents a much more attractive appearance tban 
local toon. 

(ii) Terminalia bialata, — The sapwood of this species is known as 
wbite chuglara, and the heartwood as silvergrey wood. The wood lends 
itself readily to the process of kiln drying. A charge of one inch thick 
planks varying in widths'.', upto 25 inches was kiln dried in an internal 
fan, reversible circulation kiln. The moisture content of the wood 
was reduced in less than 9 days from 60 per cent, to about 9 per cent., 
with no increaso in degrade, except for some opening out of shakes 
originally present in the heartwood. The following schedule can be 
recommended for the kiln drying of this wood :— 



Cycle. 



Maximum temperature 
Heating with air circulation 

Cooling with air circulation 
Exhaust . 



Average moistcke comtknt of the wood. 



From green 

to 35 

per coat. 


35 per cent. 

to 20 
percent. 


20 per eent, 

to 12 

percent. 


12 per cent. 

to 8 per 

cent. 


50°C. 
30 min. 

C 1 hr. 
1 25 min. 
5 min. 


50°C. 
30 min. 

( Ihr. 

( 30 min. 
Nil 


52°a 
30 min. 

f Ihr. 
1 30 min. 
Nil 


55 °C 

45 min. 

f 2hre. 

( 15 miii. 
Nil 
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A slight humidity treatment at the end will relieve any stresses 
produced during the process of drying. Although a maximum tem- 
perature of 55° C. is recommended in the above schedule, the timber 
was found to stand a much higher temperature (up to 80°C.) in the 
Furnace kiln (see below) without any apparent injury. If higher tem- 
peratures are employed, it is essential that the circulating air should 
be kept well humidified, for which purpose the kiln walls should be 
built of a material practically impervious to moisture. A small kiln 
with heating coils, fan circulation, water sprays for humidification, 
and a metal lining to prevent moisture leakage, is now in course of con- 
struction at Dehra Bun, and it is hoped that the effect of drying some 
refractory hardwoods at very high temperatures will be tested out during 
the next year. 

(iii) Adina cordifolia, haldu. Very wide planks of this wood, a little 
over one inch in thickness, were dried from about 56 per cent, to 10 per 
cent, moisture content in 10 days, with no appreciable degrade at all. 
In a few planks, original shakes opened out slightly and some knots 
were found to have split during the process of drying, otherwise the 
condition of dried material was noted as very good. 

"With this wood, a slightly longer cooling period was found to be 
useful, and a maximum temperature of 61° C. was found to have no 
adverse effect. 

(iv) Canarium euphyllum, white dhup. Planks, § inch thick, were 
kiln dried from about 60 per cent, to 10 per cent, moisture content in 
8 days by the new process in an internal fan kiln. The condition of 
dried material was good, and the period of drying could probably have 
been reduced by making the drying conditions severer. The results 
on the drying of this wood in the Furnace kiln are described below. 

(v) Terminalia tomentosa, laurel A charge of one inch thick planks of 
this wood was dried in an internal fan kiln by the new process, the timber 
requiring a period of 14 days for drying from about 80 per cent, to 9 
per cent, moisture content. Part of the timber was very dark coloured, 
from a consignment received from Madras, and this came out of the 
kiln after drying in an almost perfect condition. The rest of the timber 
was from Dehra Dun forests and was of a mueh lighter colour with a 
large amount of sapwood. This wood had numerous original heart- 
shakes and knots, and it was noticed that the heart-shakes had opened 
out in some planks and there was collapse around the knots which had 
split in almost all cases. 

2. Small Laboratory Kilns. 

The two small kilns were kept going throughout the year, drying 
24 charges oi timber of 19 species, mostly for the Timber Testing Section. 
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Kiln drying of Shorea robusta (sal) was tried in two charges, but with no 
better success than before. Some of the woods like Sckima wallickii, 
Plancfionia andamanka, Bridelia relusa, and Heritiera spp, were found 
to be extremely refractroy to kiln dry. These small kilns have now 
been re-designed, and 4 new chambers of the new design are in course 
of construction. 

3. Furnace Kiln. 

Seven charges of timber were dried in this kiln, and the results in 
all cases were highly gratifying. A detailed report on the results obtained 
with this kiln is in the press (Indian Forest Records, Utilization, Vol. I, 
No. 3), but a short article on the subject was published in the Indian 
Forester of March 1936, as a result of which a number of enquiries were 
received asking for details of construction of the kiln. A kiln of this 
type can be built for less than Rs. 2,000 in this country, and since it is 
easy to operate and trie cost of drying is low, it is to be expected that 
it will become popular with small scale cabinet and furniture makers. 

4. Air Seasoning, 

A large number of logs of miscellaneous species, which had been 
accumulating in the log ponds for a number of years, and which were 
not required for any particular investigation, were cut up into planks 
and scantlings and stacked for air-seasoning during the year. In all, 
36 species were stacked and are being kept under observation for the 
determination of air seasoning characteristics. 

The experiment on the air seasoning of some highly refractory species, 
which was started last year, and in which the planks were stacked with 
thin crossers and even without crossers, in order to slow down the rate 
of drying, showed conclusively the necessity of using crossers for stacking 
wood for air-seasoning. The material stacked without crossers remained 
wet even after one year, except at the ends which showed severe cracking 
and splitting due to the unequal rate of drying. The use of thin crossers, 
about \" thick, for stacking highly refractory woods for air-seasoning 
appears to be promising and will be further investigated. 

5. Water soaking prior to air seasoning. 

Strength tests on end-matched specimens of various species, which 

had been air-seasoned with and without previous water soaking showed 
that in the case of Anogeissus latifolia there was a slight decrease in the 
strength of wood under impact, while there was no marked effect in the 
case of Grewm tiliaefolia, Xylia xylocarpa, Terminalia tmnentosa and 
Stereospermum xylocarpum. Tests on other species are in progress. 
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6. AlB SEASONING OF RAILWAY SLEEPERS. 



A report giving details of and results obtained from the various ex- 
periments on the air seasoning of coniferous railway sleepers carried 
out in the Punjab between 1926 and 1934 was published during the year 
[Indian Forest Records, Utilization, Vol. I, No. 2). This Record contains 
a discussion on the results and also some suggestions for the improve- 
ment of the softwood sleeper situation in North India. 

A small experiment was started at Marala in the Punjab, in co- 
operation with Messrs. Spedding Dinga Singh & Co. , to test the effect 
of girdling standing trees of deodar for 2 years before felling, with special 
reference to the subsequent cracking and splitting of sleepers during 
seasoning. Two lots of deodar sleepers were stacked, one from girdled 
trees and the other from the same forest area but from trees which 
had not been girdled. The stacking was done in the first week of 
January 1936, and the final inspection was carried out in March 1936. 
The results are being worked out, but there appears to be no marked 
improvement in the seasoning of sleepers from girdled trees. 

In order to determine the extent of drying of deodar wood during 
the period the trees are left standing after girdling, two trees of deodar 
were girdled in the Chakrata division in the United Provinces, and a 
detailed investigation will be carried out on the air seasoning of sleepers 
obtained from these trees. 

7. Determination op the moisture content of wood. 

Two papers on this subject were published during the year, one in 
the Empire Forestry Journal (Vol. 14, pp. 43-53, 1935) and the other in 
the Indian Forester (July 1935). From the numerous enquiries that 
are being received on the subject of rapid metnods of determining mois- 
ture in wood, it appears that there is a growing demand in this country 
for electric moisture meters. The imported instruments are very costly, 
requiring an investment of Rs. 800 to Rs. 1,500 for each meter, and 
there appeared to be little chance of their becoming popular in this 
country at such prices. 

With the object therefore of devising a cheap and efficient electric 
moisture content indicator for general and commercial use, various 
methods of measuring electric resistance of wood have been studied" in 
the seasoning laboratory, and a moisture meter based on tie conductivity 
principle using a thermionic vacuum tube amplifier and a special type 
of needle contacts has been constructed. The amplifier works at a" low 
voltage and is used under conditions which cut down to a minimum the 
sources of trouble in the grid circuit, which are usually met. With in thi 
amplification of minute currents. An instrument of this type can M 
built up at a cost of about Rs. 150, most of the components being *T*& 
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able from radio dealers. A detailed note on the subject will be published 
soon when the new meter has beea thoroughly tested. 

8. A SURVEY OF THE MOISTURE CONTENT OP WOOD . 

No definite information is available at present on the seasonal varia- 
tions of the moisture content of wood and consequent changes in size 
due to shrinkage and swelling of wood ; and it was, therefore, considered 
desirable to collect information on this subject. Matched specimens of 
six commercially important species were prepared at Dehra Dun, and 
were distributed to 22 different centres spread all over the country, 
where the specimens will be weighed and measured regularly every 
fortnight for a period of two years. The information obtained will be 
of considerable use to railways, cabinet and furniture makers, and others 
interested in the use of seasoned wood. 

9. Shrinkage studies. 

Experiments on the effect of high temperatures on the shrinkage 
and moisture equilibrium of wood were completed during the year, and 
a report was issued as an Indian Forest Record (Utilization, Vol. I, No. 1). 

The following treatments have been investigated : — 

i. Kiln drying. 

ii. Steaming of green wood at and above atmospheric pressure. 

iii. Boiling of green wood in water. 

iv. Steaming of air dried wood at atmospheric pressure. 

v. Exposure of wood to dry air at 100°C. 

The results are fully discussed in the report, but the main conclusion 
drawn from the experiments is that within practical limits the use of 
high temperatures alone is incapable of reducing the shrinkage, swelling 
and hygToscopicity of wood by any appreciable amount. 

A detailed investigation is now in progress on the effect of impregna- 
ting wood with various chemical substances on the shrinkage and swell- 
ing of wood, but the results so far have not shown any marked reduction 
in the working of wood with fluctuations in atmospheric humidity, 
although a large number of treatments recommended in current litera- 
ture have been tried. 

An experiment was carried out on the metal spraying of wood, with 
a view to finding out how far a film of metal sprayed on a piece of 
wood would protect it against changes in moisture content and dimen- 
sions due to variations in atmospheric humidity. It was found that 
metals having low melting points, like tin, lead and zinc, reduced this 
property by about one half to one third, whereas the metals melting at 
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higher temperatures did not show any appreciable effect. Further, the 
sprayed metal coatings do not protect wood against the absorption of 
water during the soaking of such treated pieces in water, and there is a 
liability of weakening the bond between the wood and the metal due to 
the swelling and shrinkage of the wood. The results are given in detail 
in the Indian Forester of October 1935. 

10. Collapse in wood. 

The investigation on the occurrence of collapse in certain Indian 
woods and methods for its removal was completed during the year and 
a report was published in the Indian Forester of November 1935. With 
regard to the incidence of collapse in toon, it was found that — 

i. The tendency to collapse varies in different trees even among 
those growing in the same locality, 

ii The. material from the butt end is more prone to collapse than 
that from the top of a tree, 

iii. Heartwood from near the sapwood zone has greater liability 
to collapse than wood near the heart-centre, 

iv. The severity of collapse is increased by drying at high tem- 
peratures in a kiln, and 

v. That the first appearance of collapse is noticed at about 50 
per cent, to 60 per cent, moisture content and most of the 
collapse occurs before the wood reaches the fibre saturation 
point. 

Experiments on the steaming of collapsed wood at about 100°C. 
for periods varying from one to six hours showed that collapse can be 
removed almost entirely from toon planks, but the same treatment was 
not effective in the case of Schima wallichii and Qtcercus lineata and 
only partly so with Acrocarjrus fraxinifolius and Machilus spp. 

11. End paints. 

Various tests are in progress on the suitability of different composi- 
tions for use as end -paints on converted material for preventing end- 
splitting of wood during air seasoning. The results so far show that 
thick coal tar is nearly as effective as some of the paints specially made 
for the purpose such as hardened gloss oil, while it costs much less. It 
is already proving useful for preventing excessive end-splitting of soft- 
wood railway sleepers in the Punjab. 

12. Enquiries. 

A large number of enquiries on various subjects relating to air and 
kiln drying of timbers were replied to as usual. Designs for small timber 
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drying kilns were supplied to various firms, and a number of enquiries 
on the design and construction of Furnace kilns are in band. These 
will be dealt with as soon as the final plans for this kiln are ready. 



13. Staff. 



Dr. D. Narayanamurti, an Upper Grade Assistant in the Section, 
returned to duty after spending about a year at Danzig University, 
where he obtained the degree of Doctor of Engineering, on a thesis on 
the movement of moisture in wood. 



Wood Preservation Section. 

1. Large scale field experiments with ascu by the Indian 

Railways. 

In accordance with the recommendations of the Raman Committee, 
the North Western Railway treated under pressure with Ascu 10,000 
sleepers of chir, fir and deodar. The sleepers were also given a supple- 
mentary dipping treatment with a bituminous suspension of petroleum 
asphalt and crude oil. 

2. Relative cost of the Ascu and anti-splitting treatment and 
the present creosote and crude oil treatment of railway 
sleepers. 

The 10,000 sleepers referred to in the previous paragraph were treated 
by the Ascu Wood Preserving Agency, Dehra Dun, who put up their 
up-to-date portable Ascu treating and anti-splitting plants in the sleeper 
treating yard of the North Western Railway at Dhilwan, Half the 
sleepers were treated with a 4 per cent. Ascu solution in water and the 
rest were treated with an 8 per cent. Ascu solution. All the sleepers 
were given, after a few days air-seasoning, a dipping treatment with a 
hot bituminous suspension. 

The Raman Committee has stated (vide para. 10 of the Report) that 
"A 40 per cent, solution of creosote which is usually regarded as an excel- 
lent preservative proved wholly unable to resist the destructive agents 
acting on a sheet of Bombax veneer when interred in the graveyard. 
In the same circumstances, however, a 4 per cent, solution of Ascu 
showed itself completely effective as a resistant to fungus and insect 
attacks ". 

It may be stated in this connection that although the North Western 
Railway have been employing a 40-60 mixture of creosote and fuel oil 
for treating softwood sleepers, the quantity actually impregnated is 
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only 5 lbs. per cubic foot whereas with Ascu, a 20 per cent, larger quantity 
of 4 per cent, solution is injected. The following estimate of costs has 
been based on an absorption of 6 lbs. of 4 per cent! Ascu solution per 
cubic foot into softwood sleepers followed by the anti-splitting treat- 
ment. It is due to the courtesy of the Ascu Wood Preserving Agency 
that the following reliable figures of the actual cost of Ascu and anti- 
splitting treatment of sleepers have been made available for publication. 

Capacity, working only single shift, of the whole plant {using Rueping 
process) 180 B. G. sleepers. 



(Working days in the year — 300.) 



Rs. a. p. 



1. Capital cost — 

Interest on investment at /> per cent. Depreciation 

at 7J per cent. 3 

2. Cost of treating subatances — 

(a) Ascu chemicals at 0-7 lb. per sleeper based on 3 6 

an impregnation of 6 lbs. of solution per cu. (Will be slightly less 
ft. for the Hallway 

due to less freight 
charges.) 

(b) Anti-splitting medium (10 per cent, asphalt in 

unrefined crude oil 4 lbs. per sleeper) . . 2 

3. Cost of labour and supervision (including handling 

sleepers during and between the operations) — ■ 

(a) Ascu treatment ..... 

(b) Anti-splitting treatment .... 

4. Power and fuel — 

(a) Power (crude oil and lubrication for oil engine) . 

(b) Fuel for heating anti- splitting medium 






10 





4 





2f 





o 14 





1 





7 4 



5. Miscellaneous Stores ..... 

Total 



The corresponding cost of the present treatment at Dhilwan with a 
40 per cent, creosote— 60 per cent, crude oil mixture and using 5 lbs. 
of the mixture per cu. ft. works out at about Rs. 1-0-8 excluding the 
cost of carriage of sleepers from different places to the central treating 
plant located at Dhilwan. Even at special railway material rates, the 
transportation charges are considerable. In the case of the most 
important kind of coniferous sleepers, namely chir sleepers, the North 
Western Railway has been paying a freight charge of about 0-9-0 per 
sleeper on two to three lakhs of chir sleepers treated annually ; on blue 
pine and fir sleepers, the railway also spends annually about two lakhs 
rupees on freight. t. } 
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The above facta indicate clearly the superiority of a cold treatment 
process like that with Ascu which makes an inexpensive portable pres- 
sure and power plant practicable. The Ascu Wood Preserving Agency 
has stated that their complete plant, which can deal by the Rueping 
Process with about 1,10,000 sleepers a year, cost only Rs. 7,500. It 
can be carried and installed anywhere at very small expense. No boiler 
or other heating is required for the treatment. Other smaller plants are 
available at about Rs. 1,500 and upwards, 

3. Specifications foe Ascu treating wood poles foe electeic 

transmission. 

During the year, detailed specifications for the Ascu treatment and 
seasoning of wood poles were worked out as there was a considerable 
demand for the treatment of wood poles with Aeeu. Such specifica- 
tions have since been supplied to the heads of several departments of 
the different provinces. The Hydro-electric departments of the United 
Provinces, the Punjab and the North-West Frontier Province, have 
decided to use for all their 11 K. V. distribution lines only wood poles 
treated with Ascu. Several towns in the Punjab, United Provinces, 
and Bihar also have either decided to or will very probably decide to 
use wood poles treated with Ascu for electric lighting and service. 

4. Specifications for the purchase of wood poles for overhead 

transmission. 

Considerable correspondence took place between the Forest Research 
Institute and several local Governments and public utility concerns 
regarding the framing of suitable specifications for the purchase of un- 
treated wood poles meant for subsequent antiseptic treatment. Pro- 
visional specifications have been drawn up, and considerable help has 
been given to enquirers regarding the design of wood poles and the 
framing of specifications for the purchase of wood poles. These speci- 
fications will be further discussed in the near future by the Officer in 
Charge, with the Electric Inspectors of the various provincial govern- 
ments so that they will, in all probability, have to be modified slightly 
at a future date. 

5. Practical applications of Ascu. 

(a) Ihiring the year, there were six Ascu pressure treating plants 
under operation. The Ascu Wood Preserving Agency, Dehra Dun, 
treated nearly 6,000 wood pcles under pressure with Ascu for the Hydro- 
electric Department of the Government of the United Provinces. It 
is understood that all the poles have been erected, and the department 
is thoroughly satisfied with them. Compared with the corresponding 
estimate employing one of the cheapest and most unsatisfactory type 



27 



47 

of metal pole (namely steel rails) a saving of over a lakh of rupees has 
resulted during the year to the Government of the United Provinces, 
by using treated wood poles. The saving when compared with the 
usual and more expensive types of imported metal poles is far greater. 

The Hydro-electric Department have recently plaesd a further order 
with the Forest Department of the United Provinces, for 5,000 more 
sal poles which will be treated shortly with Ascu under pressure. In 
a few months' time, therefore, in a single province a high tension trans- 
mission line of about 700 miles in length supported on treated wood 
poles will be an actual fact. 

(b) The services of the Officer in Charge of the Section were lent to 
the Government of Bhopal for examining the timber resources of the 
State. Several recommendations to the Government for the more 
economical, extensive and scientific exploitation of the State's timber 
resources were made. Most of the proposals hinge on the high degree 
of durability that can be obtained by treating practically any timber 
with Ascu. It is understood that two of the moat important recom- 
mendations made, namely the installation of a high tension transmission 
line from Bhopal to Sehor and the erection of a comprehensive tele- 
phone system, (linking the various Tehsil headquarters with the city 
of Bhopal) have been very favourably considered by the State author- 
ities. By employing treated wood poles, it ha? been made possible to 
construct a telephone system of the metallic two- wire type for only 
Rs. 150 per mile. There is a great field, especially in the Indian States, 
for the inauguration and extension of economical and efficient telephone 
lines employing treated 'rood poles as they cost only a small fraction 
of the price of metal poles. 

(c) As a result of the excellent results obtained with some experi- 
mental Ascu treated posts placed in the various harbours of India, the 
Cochin harbour authorities have decided to put up very shortly an Ascu 
treating pressure plant, and the harbour authorities of Calcutta, Vizaga- 
patam and Bombay have been considering seriously the question of 
putting up similar plants to preserve timber for marine construction 
work. 

(d) During the year the Government of Travancore purchased a 
pressure treating plant and made it ready for preserving with Ascu 
all the poles required in connection with the Pallivaeal Hydro-electric 
Scheme, and for building construction, etc. One of their officers was 
deputed to Dehra Dun in July 1935 for two months' training in wood 
preservation. 

(e) The Government of Mysore also treated several thousand cubic feet 
of timber with Ascu during the year and have decided to continue such 
treatment for electric poles, sleepers, building timber, etc. I j 
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(/) The Hydroelectric Department of Simla treated a few hundred 
locally obtained coniferous poles with Ascu by a dipping treatment. 
It is understood that they will use Ascu treated poles in all their future 
work. 

(g) It has already been mentioned that during the year under review 
six Ascu treating pressure plants were in operation. It is further under- 
stood that at least ten more pressure plants will be put up at different 
points in India during the. next few months, so that it is not perhaps 
too optimistic to hope that commercial wood preservation will very 
soon become an important industry in this country. 

(h) A 2 per cent, solution of Ascu was used to treat Tamarix stakes 
in tomato plantations in the North- West Frontier Province. The 
annual renewal of untreated stakes due to white-ant attack was costing 
previously about Rs. 60 per acre. After over a year's experience it has 
been reported that not a single Ascu treated stake required renewal 
and the Director of Agriculture expressed the opinion that Ascu was 
definitely suitable for agricultural requirements. 

(i) On the advice of the Forest Research Institute, the Government 
of the Federated Malay States have finally decided to put up a pres- 
sure Ascu plant to treat railway sleepers, and they have placed the 
order for it. 

(j) A pressure plant employing Ascu was also put up by a private 
firm in Ceylon on the advice of the Dehra Dun authorities. 

6. Treatment op bamboos with Ascu. 

Experiments conducted with split and un split bamboo using Ascu 
under pressure showed that" there was hardly any difference in the 
amount absorbed by the two types. It would appear, therefore, that 
the penetration in bamboos is practically wholly longitudinal, and that 
the nodes hardly interfere at all with the penetration. 

There is a great field for the extensive use of treated bamboos in 
India. Very large quantities of bamboos are used in cheap house 
construction, for mats, partitions, roofing, and ceilings. Untreated 
bamboos rot or are attacked by insects in a few months. Treated 
bamboos are durable and resistant to white-ant, insect and fungus attack 
for a period of over three years when exposed to very severe conditions 
promoting decay and insect attack, so that under average conditions 
of use, a far longer average life can be confidently expected. 

The importance of the use of treated bamboos and timber can be 
appreciated from a report that about seven lakhs of bamboos are requir- 
ed for renewal purposes annually in a single sugarcane district in Madras 
Presidency. It has been computed that tbe annual cost of renewing 
bamboo props in sugarcane fields works out at about Rs.. 40 oer acre. 



28 



49 



7. NATtJBAL DURABILITY OF CERTAIN TIMBERS AND THE *POXIO PRINCIPLES 

INVOLVED. 

Aqueous, ethereal and alcoholic extracts of sal, deodar, teak and 
jack wood were prepared for treating semul veneers to see whether 
such extracts have any antiseptic value for preserving timber and, if 
so, to study the true nature of the toxic principles of the four timbers 
in question that confer on them the property of resisting decay and 
insect attack. 

One inch cubes of sal, teak, deodar and rosewood were also shaken 
20,000 times in a shaking machine with ether, hot water and a 5 per 
cent, caustic soda solution. Similar pieces were also left exposed to a 
temperature of 80°C, for 6 hours. All the pieces after the above different 
treatments were submitted to termite and fungi tests in the antiseptic 
test yard. The results of these tests will be reported next year. 

8. FIREPROOFING TREATMENT OF TIMBER. 

Ammonium salts, especially ammonium borate, ammonium sulphate 
and ammonium phosphate, have been long known as efficient and com- 
paratively cheap fireproofing agents for timber. Efforts to incorporate 
these with Ascu have not proved wholly successful. Experiments were 
conducted to examine the effect of the addition of sugar to reduce the 
corrosive action of Ascu and ammonium sulphate on steel. While 
there was an improvement the defect could not altogether be eliminat- 
ed, so that a search has still to be made for an economical aEd efficient 
fireproofing composition that oan be incorporated with Ascu for pres- 
sure treatment in one movement. It may be stated, however, that for 
short periods of time the addition of sugar ha? been found to be very 
effective for making a combined Ascu and ammonium sulphate treat- 
ment practicable. 

Fireproofing paints of three colours namely white, blue and brown- 
were prepared. These will be improved during the coming year when a 
special apparatus for testing the relative fireproofing efficiencies of 
different compositions will be installed. 

9. Anti-splitting treatments. 

During the year under review experiments were conducted to find 
out the best conditions of moisture content for the anti-splitting treat- 
ment of sleepers. The experiments indicated that in the case of soft- 
wood sleepers, certain improvements in the reduction of a tendency to 
split might be expected by employing a dipping or pressure treatment 
with aD aqueous emulsion of asphalt of a penetration of 180 to 200. 
In the case of hardwood sleepers however an oil or asphaltic treatment J 
is practically of no value as far as reduction of splitting is concerned. 
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Six different' types of petroleum asphalt, air-blown and steam blown, 
and of different degrees of penetration, were submitted +o test to deter- 
mine their relative water-proofing efficiency. An asphalt with a pene- 
tration of 30 to 40 appeared to be about the best. This fact will be 
made use of for developing water-proof wood shingles, and for water- 
proofing plywood. 

Emulsions of asphalt with water and with sodium silicate solution 
were tested to find out their relative water-proofing efficiency. Sodium 
silicate appears to improve the water-proofing efficiency of an aqueous 
asphaltic emulsion. A classification of condition was made as regards 
the splitting, of several Ascu treated sleepers of six species, viz., cbir, 
fir, kail, deodar, bollong and hollock. They were given a supplementary 
anti-splitting treatment by pressure in the case of half the sleepers and 
by dipping in the case of the rest. The sleepers were then exposed to 
the elements for 14 months whan they were inspected individually and 
their conditions classified. An independent inspection and classifica- 
tion of the same sleepers was made by the Permanent Way Inspector, 
Dehra Dun. His classification tallied closely with that of the Institute 
experts. Both the classifications showed that sleepers dipped in a bitu- 
minous suspension of asphalt and crude oil were in a better condition 
as regards splitting than the corresponding sleepers treated under pres- 
sure with the same anti-splitting composition. The fact that some of 
the pressure treated sleepers containing 3 to 4 gallons of the composi- 
tion per sleeper split very badly raises an important point as to whether 
a large quantity of dark coloured oil doee not increase the tendency of 
sleepers to split in the permanent way. This is being investigated. 

10. ASCU -TREATMENT OF TIMBER IN SITU. 

In practice there are several places where untreated timber has 
been already used, or where facilities for pressure treatment may not 
be readily available. Experiments to develop a special asphaltic emul- 
sion with Ascu have been inaugurated, and it is expected that during 
the coming year a painting composition will be perfected which can be 
applied with a brush to timber already in use. 

11. Design of a cheap portable wood preservation plant. 

A design for an inexpensive portable wood preservation plant for 
use with a preservative like Ascu (which requires no heat for its applica- 
tion) was developed during the year and was placed at the disposal of 
several enquirers who asked for such a plant. A small Ascu pressure 
plant can be had for as low an investm* nt as Rs. 300. Such a plant can 
deal with several thousand cubic feet of wood in a year. Its manipula- 
tion is very simple. It requires no special technical knowledge and no 
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power. Manual labour can operate a hand pump which is all that is 

required for developing the necessary pressure. 

12. Martne Tests. 

All the Ascu treated experimental sticks laid down in the harbours 
of Calcutta, Vizagapatam, Madras, Cochin, Bombay and Karachi were 
inspected by the Chief Engineers concerned during the year, and were 
found to be, in all cases, in excellent condition. Some of the treated 
pieces had been exposed in teredo infested waters for about three years. 
As the wood in question consisted practically entirely of rapidly perish- 
able sap wood and as even teak heartwood has been known to have been 
destroyed within a year by marine organisms, the results obtained with 
Ascu treated sapwood pieces have been very gratifying. 

13. Graveyard Tests. 

During the year sticks treated with Cuprinol, Orthodichlorbenzene, 
Ascu asphalt emulsion and Sanm's preservative were placed in the test- 
yard, and kept under observation. Creosoted bamboos, insulation 
boards and treated plywood specimens were also laid in, the test-yard 
for tests against termites and fungi. Untreated specimens of the fol- 
lowing species were also submitted to test in the test-yard : — 

Isonandra spp. 

Kayea fioribunda. 

Amoora rohituha. 

14. Tests by Electric Inspectors. 

Ascu treated posts and untreated controls were sent to practically 
all the provincial Electric Inspectors in the country for test purposes. 
In the case of two provinces, tests are also being undertaken by Electric 
Supply Companies. 

Wood Workshop Section. 

This Section continued to function on a reduced pcale as a supply 
unit for other sections, while the Officer-in -Charge (Mr. W. Nagle) 
devoted the greater part of his time to veneer and plywood research 
and to glue testing. 

The Timber Testing Section was supplied with 18,829 wood speci- 
mens for test purposes as detailed below : — 

Static Bending-— 

Aircraft 1-A 195 

Research 1-R 198 

Regular 1-R . 1,270 

Vehicle Minor 1 VM 912 * '' 

Plywood 1P.W. 239 
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. Impact Bending — 

Special 503 

Regular 2 8W 

Royal Aircraft 2RA 4 > 102 

Compression Parallel — 

Structural 3str. 69 

Regular 3 2 >3 25 

Compression Perpendicular — 

Structural 4str 28 

Regular 4 77 ° 

Hardness— 5 6 " 

Shearing — 

Regulars 3 » 346 

Plywood 6 P. W ml 

Glue joints 6 J. B. 107 

Tension Perpendicular to grain — 7 . . - ' . . • • 826 

Torsion— 8 590 

Shrinkage Radial and Tangential— 9 748 

Shrinkage Volumetric — 10 * 374r 

Boxes 24 

Hammer handles 2 * 

The Wood Technology Section was supplied with 34 " Gamble " 
specimens and 993 hand specimens. 

In addition to supplying other sections with converted material for 
research purposes this Section completed 438 jobs of a varied character 
including the making of : — 

HaDdles (various). 

Packing cases (various). 

Ladders. - . 

Parquet flooring. " 

Drawing boards. 

T. Squares. 

Switch board covers. 

Frames (various). 

Sign boards. 

Almirahs. 

Tables. 

Curtain rods and brackets. 

Cupboards. 

A saw bench. 

Veneer and plywood panels. 

File cabinets. 
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Machine platforms. 

Tennis racquets (experimental). 

Camera frames. 

Experimental bridges. 
Flooring, 
Boxes (various). 
Screens. 

Glue test joints.' 
Stools. 
Racks. 

Veneer boxes. 
Trays (various). 

Five hundred and forty-four logs of 79 species were converted in 
the sawmill. 

In addition to the above much miscellaneous work was done in the 
mills such as preparation of crossers for stacking timber planks and 
scantlings for use in other Sections. 

Reports on the working qualities of the undermentioned timbers 
were recorded during the period under review : — 

Bombax malabaricum. 

Teetona grandis (Bengal, air dry). 

Lagerstroemia lanceolata. 

Mimusops elengi. 

Mortis alba, 

Teetona grandis (Bengal, kiln dry), 

Anihocephahis cadamba. 

Teetona grandis. 

Sterculia campanulata. 

Dalbergia sissoo. 

Dalbergia sissoo (Punjab roadside), 

Dalbergia sissoo (knotty sissoo). 

Eucalyptus eugenioides. 

Dalbergia sissoo (Bengal, air dry). 

Dalbergia sissoo (Bengal, kiln dry), 

Morus alba. 

Cinnamomum iners. 
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Carallia integerrima. 

Chuhrasia tabzdaris. 
Tectona grandis (Madras). 
Vilex akissima. 
Dalbergia sissoo (Nepal). 
Amoora rohituhi. 
Skorea robusta. 
Dickopsis -polyanihu. 
Kayea fioribunda. 
Calophyllum spp. 
Heritiera spp. 



Tests. 



Tests were carried out on a sample piece of plywood forwarded by 
Messrs. The Expanded Metal Depot, Bombay. 

Teste were carried out on a piece of teak which was prepared for the 
purpose of ascertaining if " Duce " would react in any way to the various 
chjemicals peculiar to photographic work. 

Tests and a careful examination were carried out on a folding boat 
sent to the Institute by the K. G. 0. Bengal Sappers and Miners, Roor- 
kee, and the results with advice and suggestions for improvements in 
the design were given. 

Miscellaneous. 

At the request of the Officer Commanding, K. G. 0. Bengal Sappers 
and Miners, Roorkee, the Officer in Charge, Wood Workshop Section, 
visited their works to give help and advice on their sawmill. 

Experimental bridges of laminated construction were made in the 
workshop and are now under observation. 

The laurel screen made in the wood workshop of this Institute and 
exhibited at the Bihar and Orissa Forest Department stall at the Patna 
Exhibition won a silver medal and a certificate of merit. 

Experimental veneer fruit baskets were made at the request of the 
|£aiketing Board authorities for trial. 

V«neer SuVSection. 

Logs of the following species were peeled for tests under Project 

JXpterocarjms tuberctdaius. 
Tetramdes nttdiflora. 
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GmeUna arborea. 

Aglaia odoratissima, 

Elaeocarpus tuberculatvs. 

Cedrda toona. 

Amoora canarana. 

Litsaea toigkiiaita. 

Palaquium ellipticum. 

BucUandia popidnea. 

Ougeinia dalbergioides. 

Pterocarpus marsupium. 

Tetrameles nudiflora. 

Cryptomeria japonica. 

Artocarpus chaplasha. 

Terminalia bialata. 

Shorea assamica. 

Canarium euphyllum. 

Bombax malabaricum. 

Enquiries relating to veneers and plywood received during the year 
included the following :— 

1. The Chief Conservator of Forests, Mysore, regarding a plywood 

factory in India and machinery for making plywood, etc. 

2. Mr. Stanley A. Clarke, Council for Scientific and Industrial 

Research, Melbourne, regarding details of a plywood plant 
with sketches and full information on the subject. 

3. The Director, Industrial Intelligence and Research Bureau, 

New Delhi, regarding a plywood plant for the manufacture 
of packing cases and chair seats. 

4. Mr. R. K.. Jain, Civil Engineer, Delhi, regarding particulars and 

sizes of machines for the manufacture of plywood. 

5. The Forest Research Officer, Bihar and Orissa, regarding the 

cost of veneer panelling. 

6. The Timber Manager, The Assam Railways and Trading Co., 

Ltd., regarding lac adheaives. 
Visitors to this Section were numerous. 

Mintr Fore* Products Section. 

F. R. I. Portable Charcoal Kiln (" Frikiln "). 

The number of enquiries concerning this kiln continued to be large. 
Thirty-five sets of scale drawings of the kiln werd seyt out to forest 
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officers and charcoal contractors who wished to make their own kilns. 
The forest departments of various provinces and states in India, the 
Federated Malay States, Mauritius and the United States of America 
were among those to whom the drawings were supplied. 

Experiments were continued to see if it was possible to do away with 
certain parts without sacrificing the efficiency of the kiln, so that the 
cost of the kiln could be reduced. It was found however that sub- 
stantial reductions were not possible without changing the design of 
the kiln. 

2. Charcoal Briqtjetting. 

The cost of manufacturing charcoal briquettes using various binders 
was worked out, and the search for a cheap binder was continued. Of 
the various binders tried the following gave good results : — (i) 5 per 
cent. Bauhinia retusa gum and 4 per cent, rice, (ii) 5 per cent, rice, 
(iii) 6 per cent. Bauhinia retusa gum. With these binders the coat of 
briquetting per maund of 80 lbs. of briquettes works out at Us. 0-8-2 
for (i), Its. 0-3-11 for (ii) and Rs. 0-7-0 for (iii). On a commercial scale 
(ii) holds out promises of being successful. 

Tamarind seeds ground and boiled in water, and prickly pear (Opun- 
tia sp.) were also tried as binders. The former gave good strong bri- 
quettes which burnt well, while the latter produced weak briquettes 
which, however, also burnt very well. 

Some preliminary experiments were also made on the use of molasses 
as a binder. The briquettes were very strong but they absorbed mois- 
ture during the monsoon,'. The future line of work will be to find if 
possible a suitable binder from waste products of little or no value. 

3. Cultivation of medicinal plants. 

The following species were cultivated in the Minor Forest Products 
garden : — (1) Datura fastuosa, (2) Ipomoea purga, (3) Tribulus terrestris, 
(4) Artemisia maritima, (5) Chrysanthemum einerariaefoUum {Pyreth- 
rum), (6) Denis elliptica, (7) Denis malaccensis, (8) Solanum indieum, 
(9) Hydrocotyle asiatica, (10) Plantogo psyllium, (11) Plantago obovaia, 
(12) Mentha piperata, (13) Varum copticum. Of these, numbers (1), 
(4) (Kashmir variety), (8), (9), (10), (11), (12), (13) were successful. 
Numbers (2), (6) and (7) did not like the Dehra Bun climate. 

During the year seeds and cuttings of Artemisia maritima were sup- 
plied to the Silvicultural Research Division, Punjab, for trial at Cbi- 
chawatni. 

Pyrethrum powder, prepared from the flowers grown in the Minor 
Forest Products garden, was found by the Forest Entomologist to be 
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stronger in its effects than two commercial samples of pyrethruiru 
Pyrethrum seeds from Japan and Belgrade were obtained and sown in 
the Minor Forest Products garden. Germination was good and the 
plants are growing well. They started flowering after the close of the 
year. 

The growth of Derris elliptica and Derris malaccensis was very bad ; 
only three plants of the former were five feet in height ; all the others 
(of both species) were less than two feet in height at the end of the year, 
with very few shoots and a poor root system. These two species do 
not like the dry heat of the summer and require protection against the 
winter frosts. For these reasons plantations of Derris elliptica and 
Derris mahceensis are not likely to be successful in northern India. 
They should, however, be tried in the forests of Assam and the "Western 
Ghats where the climate is more like that of Malaya where they are 
grown on a commercial scale. 

4. Match woods. 

A publication incorporating all the results of past tests was sent to 
the press during the year. 

5. Collection of information on drugs of forest importance. 

As mentioned in last year's report, this work is being carried out in 
conjunction with the Biochemist and the Forest Botanist. On account 
of certain changes made in the form of classification, etc., a good deal of 
additional labour was involved and the work of rearranging the informa- 
tion could not be finished by the end of the year. 

6. Substitutes for cork for use as insulators in refrigerators. 

Preliminary work has shown that several forest fibres and flosses 
could be used, especially semul (Bombax malabaricum) floss. 

7. Outturn of minor forest products (drugs). 

No information is at present available regarding the names and 
quantities of various minor forest products, especially drugs and medi- 
cinal plants, available from the forests of various provinces and states 
in India. As minor forest products are generally leased out for a lump 
sum no record is kept regarding the species collected or the quantity. 
A start was, therefore, made and a circular sent to all forest officers in 
India through the courtesy of the Inspector General of Forests and 
heads of Provincial Forest Departments, requesting that such informa- 
tion as was available might be collected from contractors and other 
sources. The results 90 far are encouraging, and replies are* being reeeiv- 
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ed from all provinces and states. It is hoped that the good work will 
continue and that all forest officers, including range officers, foresters 
and forest guards will help to supply what information they can on the 
forest products available within their jurisdiction. It is only by this 
means that the information being collected at Dehxa Dun will be made 
complete. 

8. Enquiries. 

Over 400 enquiries dealing with the supply, collection, marketing, 
prices, etc., of various minor forest products were dealt with during the 
year. 

Paper Pulp Section, 

1. Experimental Factory. 

(a) Disintegration of bamboos. — Experiments on the disintegration 
of bamboo were continued during the year under report. Feeding 
and crushing rolls were fitted to the old Norris and Christy machine. 
The results obtained were a decided improvement on the previous ones. 
It was found, however, that the rolls were too light and small to deal 
effectively with the whole stems of bamboos. It was also found that 
the flattening and partial crushing of bamboos could be effected more 
completely with pyramidical projections on the surface of the rolls, 
instead of the ribs previously used. A newly designed set of rolls, for 
the feeding equipment is now under preparation. With these it is 
hoped that it will be possible to obtain from the machine the desired 
results as regards the output of partially crushed chips of a size suit- 
able for efficient digestion. 

(6) Supplies of two species of bamboos, viz. : Bambusa tulda (mitenga) 
and Teinostachyum dullooa (dolu), which were tested in the laboratory 
previously, were received from Bengal towards the end of the year for 
semi-commerical trials. Tests were at once carried out on Bambusa 
tulda by the sulphate fractional process for determining the yields of 
unbleached and bleached pulps and the consumption of chemicals. 
Paper making trials are now in progress. The semi-commercial tests 
on Teinostachyum dullooa will be taken up shortly. 

Writing, printing and wrapping papers were made from Oxytenan- 
thera auriculata (Jcaliserri bamboo). The paper on which this report 
is printed is made from this bamboo. 

(c) Pulp for artificial silk. — Experiments on the purification of 
bamboo pulp for use in the production of artificial silk were continued. 
The ouprammonium viscosities of the different samples of pulp pre- 
pared were not uniform. A study of the effect of varying the condi- 
tions of digestion and bleaching on the viscosity of pulp is now being 
made. 
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(d) The following grasses from the New Forest experimental plots 
were tested for their paper making qualities : — 

1. Saccharum arundinaceum (ramsar). 

2. Saccharum munja (munj). 

3. Saccharum spontaneum (bans). 

All the three grasses gave economic percentage yields. Clean, and 
good quality grades of writing and printing papers and boards were also 
prepared from mixtures of grass and bamboo pulps. 

(e) Manufacture of paper, boards etc. — About 3£ tons of writing, 
printing, type and packing papers, and mounting and drying boards 
were manufactured in the factory of which about 3 tons were supplied 
to the various "offices of the Forest Research Institute and College, to 
the Government of India Press for the annual report and to the Silvi- 
culturist, United Provinces, for a special purpose. 

2. Laboratory. 

(a) Pulp for artificial silk.— Digestions and bleaching under varying 
conditions, determinations of alpha cellulose, ash, copper number and 
cuprammonium viscosity were carried out in connection with the pre- 
paration of purified pulp for artificial silk, 

(6) As desired by the Paper Mills in the conference held last year, 
experiments were undertaken to compare the digestibility and bleach- 
ability of chips prepared by the different systems of mechanical dis- 
integration of bamboos in use at the various mills. Dendrocalamus 
strktus chips were supplied by the Kankinara Paper Mills, the Bengal 
Paper Mills and the India Paper Pulp Co. Autoclave digestions of these 
chips were carried out by the soda, sulphate and sulphite processes 
under varying conditions. Each set of experiments on the chips from 
the three mills was carried out under comparable conditions of diges- 
tion and bleaching. Unbleached and bleached yields and bleach con- 
sumptions were determined in each case. The experiments are still in 
progress. The results hitherto obtained indicate that the opening out or 
the partial crushing of chips helps considerably in obtaining uniformly 
well digested and economically bleachable pulp. 

(c) Nannel grass, reported to be Saccharum spontaneum, was tested 
for its paper making qualities for Messrs. The Andhra Paper Mills Co., 
Ltd. The yield of bleached pulp was found to be low. 

{d) At the request of the Tariff Board, various methods for deter- 
mining the relative degree of sizing of papers were tried with a view to 
finding a method for differentiating between writing and printing papers 
in the class of cheap mechanical pulp papers imported into the country 
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from abroad. The method adopted by the Technical Association of 
the Pulp and Paper Industry, United States of America, was recom- 
mended to the Tariff Board as the most reliable. 

(e) In connection with the Tariff Board inquiry into the classifica- 
tion of papers, determinations of the percentage of ground wood pulp 
in newsprint papers weie also carried out by the permanganate method. 

( /) Boiler feed wafer.— Routine analytical tests in connection with 
the softening of the boiler feed water were carried out as and when 
required. 

3. TOUBS AND ENQUIRIES. 

(a) Mr. Bhargava visited, in October 1935, the Paper Mill at Lucknow, 
to give advice to the firm regarding certain matters in connection with 
the erection of the new grass cleaning and bleaching plant. 

(b) In March 1936, Mr. Bhargava visited the Andhra Paper Mills, 
Rajahmuridry, to advise Messrs. Dayaram & Sons, Managing Agents 
of the Mill, as to the necessary alterations and additions to the plant, 
in order to enable them to restart the mill and run it on an economic 
and profit earning basis. 

(c) In March 1936, Mr. Bhargava also visited the Paper Mill at 
Titaghur to see the new bamboo pulp making plant recently installed 
there. 

(d) Correspondence was carried on with Government departments, 
commercial firms and private individuals in connection with 67 technical 
enquiries referred to the. Section. 

4. Training of Paper Mill Chemists and Apprentices. 

In October-November 1935, a course of one month's lectures in 
theoretical and practical paper technology was given to chemists and 
apprentices from the Titaghur Paper Mills Co., Ltd., the Bengal Paper 
Mills Co., Ltd., the India Paper Pulp Co., Ltd., the Upper India Couper 
Paper Mills Co., Ltd., and the Deccan Paper Mills Co., Ltd. All the 
mills appreciated the training given to their employees as conducive 
to increasing their knowledge and efficiency and were of the opinion 
that such training courses should become a regular and permanent 
feature. In view of the very limited accommodation in the paper pulp 
laboratory and of the fact that the period of one month was not found 
adequate to enable the apprentices to derive the fullest benefit from 
the training, it is proposed to take in future -only two apprentices at 
a time for a period of four to six months for practical training. For 
the benefit of the other apprentices in the various mills it is proposed 
to give a course of theoretical lectures in paper technology every alter- 
nate year. In this way the apprentices will be able to take full ad- 
vantage of the facilities available at the Institute. 
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Visits. 

The Indian Tariff Board visited the Institute in the first week of 
August 1935, to collect information on various points in connection 
with the enquiry into the classification of papers for tariff purposes. 

Mechanical Subjection. 

Over 500 jobs were completed during the year and a large number 
of other small repairs which were not booked were complied with 
in addition. 

The Electric installation consisting of 3 D. C. Generating sets with 
Switch Board and Electric motors, large and small, with their switch 
gear, fans and lights with their wiring for the supply of current, electric 
ovens and other electrical tools were repaired and maintained in good 
order. The Iron Workshop and the machinery attached to it was main- 
tained in good order. The 4 motor lorries, the miniature railway track 
and trucks, all fire appliances in the main building, workshops, labora- 
tories and insectary were maintained in good order. The boilers and 
their attachments, steam pipes and fittings and other plant attached 
to the workshops and laboratories were maintained in thorough good 
order. Amongst the more important works completed the following 
may be mentioned : — 

The 2nd Internal Circulation Kiln in the Seasoning Section was 
completed and given a thorough and satisfactory trial. 

A new bamboo crushing and feeding device was made and fitted to 
the disintegrator machine of the Paper Pulp Section. The new 
device has given very satisfactory results. 

A new sinking apparatus was made and fitted in one of the log ponds 
of the sawmill for keeping logs submerged under water. 

A water spraying arrangement was designed and fitted to the erosion 
exhibit in the Silviculturist's museum. 
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CHAPTER VI.— CHEMISTRY BRANCH. 

The following programme of work was undertaken, during the year 
under report :— 

1. General study of the chemistry and commercial uses of the minor 
forest products. 

A. — Drugs ; — 

(i) Derris species and plants likely to have insecticidal pro- 
perties. 

(a) Derris elliptica. 
(6) Derris scandens. 

(c) Derris robusta. 

(d) Tepkrosia hamiUonn. 

(ii) Vitex negundo. 
(iii) Viiexpeduncularis. 

B.—Oils and Fats :— 

(i) Actino-daphne kooheri. 
(ii) Celastrus paniculata. 
(iii) Xymcnia americana. 

C. — Other products ; — 

(i) Kuth roots, 
(ii) East African Sandal wood oil. 

2. Study of forest soils. 

3. Miscellaneous enquiries. 

1. A. — Drugs. 

(i) Derris species and plants likely to have insecticidal properties. 

(a) Derris elliftica. — Further samples of Derris elliptica roots were 
received from Assam and analysed. In making collection of these 
samples attention was paid to the age and thickness of the roots, since 
it has been observed that both rotenone and ether soluble constituents 
decrease with the age and the thickness of the roots. The best time for 
harvesting derris is said to be when the plants are eighteen to twenty- 
four months old and thin roots, upto about half inch in thickness, are 
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generally collected for commercial purposes. The results of analysis 
of these samples, given below, fully substantiate the above 
observations :- — 



Species. 


Locality. 


Description. 


Moisture 
in air dry 


Ether 
extract. 


otenone. 


Detri* tlliptita . 


Dobaka Reserve, 
Nowgong divi- 
sion. 


(1) Thin roots i* to 1* 

Age 12-18 months. 

(ii) Thin roots }' to |* 
Age 18-24 months. 

(ill) Thick roots |* to |' 
Ace 3 years and 
above. 


Per cent. 
1-7 

as 

5-6 


Per cent. 
4-53 

4*14 

2-66 


Per cent. 
2-41 

2-26 

1-01 


Derrie ettiptiea . 


Kalichara, Kachar 
division. 


(i) Thin roots I" to t* . 
(ii) Thick roots ?' to 1* 


4-9 
1-3 


4-04 
3-77 


2-34 
i-92 


Derri* HUptiea 


Guraa Eange, 
Goaipara divi- 
sion. 


(i) Thin roots upto i* . 
(ii> Thick roots i' to 1' 


2'6 

4-5 


2-49 
1-18 


1-45 

094 



The above results show that derris roots of average marketable 
quality, containing about 2-5 per cent, of rotenone, are available in 
Assam ; but, in view of the low ether solubles content of these roots, 
they cannot be classed as good quality derris. At present derris root 
is valued both on the basis of rotenone and ether solubles content, since 
it has been found that other bodies, besides rotenone, which are extracted 
by ether, possess definite insecticidal properties. The trade demands 
a good quality derris root to contain about 5 per cent, of rotenone and 
about 15 per cent, of ether solubles. Therefore, to establish a trade in 
this important insecticide, cultivation of suitable strain will have to be 
resorted to, in order to improve the quality and to increase the 
output. 

(b) Derris scandens. — The other species of derris examined was Derris 
scandens. The roots (moisture 5*1 per cent.) gave 2-2 per cent, of total 
ether solubles containing 0-26 per cent, of a crystalline substance M. P. 
253°' — 54°. No rotenone could be isolated nor did the ether extract 
give the nitric acid colour test for rotenone and allied bodies. This 
species, therefore, does not appear to be of value as an insecticide. 

(c) Derris robusta. — As has been reported previously, this species, 
although it does not contain any rotenone, contains two crystalline 
substances the properties and constitution of which are being studied. 

{d) Tephrosia hamiltonii.—The air dried roots of th^s species con- 
taining 4-7 per cent, of moisture gave 1-2 per cent, of ether extract. The 
stems containing 3*0 per cent, of moisture gave 1*4 per cent, of ether 
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extract. No rotenone could be isolated and the ether extracts of neither 
the roots nor the stems gave any nitric acid colour test for rotenone. 
Thus none of the Indian tephrosias, examined so far, contain rotenone 
or allied bodies which have been found in Tephrosia (caracca) verginianu 
of American origin. Indian tephrosias, therefore, are not likely to prove 
useful as an insecticide. 

(ii) Vitex negundo.—'Fxixther work on the constituents of the leaves 
of Vitex negundo showed that the fresh flush of leaves, collected in March, 
besides containing the crystalline polykydric alcohol gluco-nonitol and 
the free acids p-hydroxybenzoic acid and dioxy-benzoic acid, reported 
last year, contains a glucoside which is sparingly soluble in cold water 
and comes out from hot water or dilute alcohol as a gel-like crystalline 
mass retaining good deal of the solvent. Purified by repeated crystal- 
lization from ether-alcohol mixture, it comes out as a faintly brown 
micro-crystalline powder M. P. 154° — 55° C. Boiling with water alone 
it decomposes into p-hydroxy-benzoic acid, glucose and a dark-brown 
amorphous substance. Hydrolysis with dilute mineral acid (2-5 per 
cent, solution) even at room temperature (20 — 25° C) decomposes it 
into the above products. Hydrolysing it with caustic alkali on water 
bath it breaks up into p-hydroxy benzoic acid and a second white crystal- 
line glucoside M. P. 173° — 74°. It can readily be crystallized from 
alcohol or a mixture of alcohol and ether. When this is further 
hydrolysed with ice cold 5 per cent. H 2 S0 4 for five days, it breaks 
up into glucose and a neutral yellow brown amorphous substance which 
also decomposes, either by boiling in water or by treatment with mineral 
acids, into the black airiorphous substance. This glucoside was found 
to be absent in the mature leaves collected in November or December 
and in its place a water soluble amorphous glucoside was isolated {from 
the basic lead acetate precipitate) which, as was reported last year, also 
gave p-hydroxybenzoic acid, glucose and the dark brown amorphous 
substance on acid hydrolysis. The two giucosides therefore appear 
to be very closely related. Further work to elucidate the constitution 
of the glucoside is in progress. A small quantity of it has been sent to 
the Haffkine Institute, Bombay, for determination of its pharmacolo- 
gical action. 

(iii) Vitex peduncidaris. — The infusion of the leaves as well as of the 
root bark of this plant is reported to be efficatious in malarial and black- 
water fever. Nothing is known about the chemical constituents of 
the leaves excepting that these contain traces of an alkaloid. [Ind, 
Med. Gaz. (1924), 59. 133.] It was therefore thought desirable to examine 
once again the leaves and the root bark for their chemical constituents. 
Samples have been obtained from Bihar and Orissa and Assam and 
the chemical examination is in progress. 
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1, B. —Oils and Ft 



(i) Actinodaphne hookeri.— In last year's report attention was drawn 
to the commercial possibilities of fats from the seeds of certain plant* 
belonging to the N. 0. Lauiaceae, particularly Actinodaphne hookeri* 
Litsaea seUfera and Litsaea lanuginosa as important indigenous sources 
of lauric acid, which forms the base for sodium lauryl sulphate, a new 
type of detergent considered superior to ordinary soap in many respects. 
On account of this newly found use of lauric acid its demand is on the 
increase. At present commercial source of lauric acid is restricted to 
only a few fats such as palm kernel oil and cocoanut oil, which howevej 
contain only about 50 per cent, of trilaurin. Hence Aciinoda'phM 
and IAtsaea sebifera fats, containing about 96 per cent, of trflaurinj 
are a much better source of lauric acid. Even Litsaea lanuginosa con- 
taining 70 per cent, of trilaurin is superior to cocoanut oil in this respect. 

With a view to give more precise information regarding cos! 
of producing lauric acid and other lauryl compounds from indigenous 
source Actinodaphne fat, which is the richest in trilaurin, was worked 
up on a semi -commercial scale. From 205 lbs. of the air dried berries 
54 lbs. of the crude fat was obtained and this was converted into the 
following products : — 

Cost of 

production. 

Rs. A. P. 

Crude fat (expressed) 35 per mannd. 

Purified fat (technical) 10 per lb. 

Trilaurin (crystals) . . . . . .18 0,,*, 

Lauric acid (technical) 140,,,, 

Lauric acid (crystals) 1 8 „ „ 

Methyl laurate 3 „ „ 

Ethyl Iaurate 1 12 „ „ 

The above figures show that the cost of production of these products 
is comparatively low specially the cost of lavryl esters, which are at 
present quoted at a much higher price on account of the low trilaurin 
content of the raw material used. 

Samples of these products were sent to different firms, both in India 
and abroad, dealing with similar products and their opinion was asked 
for regarding their commercial possibilities and probable demand. 
Replies received are very encouraging and clearly indicate that there 
is a ready market for these products. One foreign concern expressed 
the opinion that they might take as much as 5 to 10 tons of trilaurin 
per month. It was therefore thought desirable to instiute *yi enquirer 
as to how much seeds, not only of Actinodaphne but also of other Litsaetf; 
species, which too contain a fairly high proportion of trilaurin, are availi 
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fcble in India. Accordingly, the Forest Economist has written to 
different Conservators of Forests in India for the required information 
and their replies are awaited. If trilaurin is extracted from the seeds 
of Actinodaphne and other Litsaea species, at present available in India, 
and the fat is pushed in the market and if attempts are made to augment 
the supply by plantation of suitable species, a valuable trade in this 
product can easily be developed. 

(ii) Celastrus paniculate.-— The chemical and the physical constants 
of this oil, said to be a sovereign remedy in Beri-beri, were reported last 
year. A detailed examination of the constituent acids showed that the 
oil is mainly composed of the glycerides of capric, palmitic, oleic and 
linoleic acids. No other compound, which can account for its medicinal 
properties, has yet been isolated. 

(iii) Xymenia americana> Linn. — The plant grows plentifully in the 
coastal tracts of Tennasserim, Mysore, and Madras Presidency. The 
seeds are edible and are generally eaten after roasting, as then they 
acquire a pleasant almond lite taste. The fat from the seed when freshly 
expressed is highly viscous and is used as a substitute for ghee. The 
following characteristics of the fat have been determined : — 

Moisture in the kernels ....... 3-6 per cent. 

Total oil in the kernels, by solvent extraction . . 49-0 „ 

Colour ......... Yellow-orange. 

Specific gravity at 20°C 0-9262 

Refractive index at 20°C 1-4710 

Saponification value • . . . . . . . 2B9-2 

Iodine value (Hanu&> •* 82-5 

Acid value 2-3 

Chemical constants of the mixed fatty acids of the fat : — 

Mean molecular weight ...... 319-8 

Iodine value ........ 85*0 

Further work on the isolation and identification of the constituent 
acids is in progress. 

1. C. Other Products. 

(i) Kvih roots. — It is a matter of satisfaction to note that Kuth 
{Saussurea lappa) grown in British Garhwal by way of experiment, has 
been found to be of the same quality as Kashmir * Kuth \ Two samples 
of roots were received from the Divisional Forest Officer, Garhwal. One 
was from Bhuna nursery at an elevation of 11,000 ft. from plants four 
years old. It was found to contain 2-45 per cent, of essential oil (calcu- 
lated on absolutely dry material). The other one was grown in a private 
nursery in Badrinath at an elevation of 12,000 ft. The age of the plant 
was about 14 years. It contained 3*86 per cent, of oil. The oil content 
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of Kashmir Kuth roots from plants 3 ft. or more in height has been 
found to vary from 2 to 4 per cent, according to age. Roots from younger 
plants of less than 3 ft. in height contain less than 2 per cent, of oil. A. 
sample of Kashmir roots from plants about 5 years old has recently 
been examined here and was found to contain 2-61 per cent, of oil (on 
dry material). Thus the Garhwal samples compare very favourably 
with Kashmir products. 

Another sample of Kuth root was received from Nepal. It was 
grown at an elevation of 8,500 to 11,000 ft. and the plants were 5 years 
old. It was found to contain 1*15 per cent, of oil (on dry material) and 
is thus distinctly inferior to Kashmir and Garhwal Kuth. However 
the above results clearly indicate the possibility of growing Kuth of 
average quality outside Kashmir. 

(ii) So-called East African Sandal wood oil — In East Africa' the 
wood of Osyris tenuefoliata and allied species yield an essential oil, 
which has an odour similar to Indian Sandal wood oil, but is fainter 
and more pungent. This oil is often called East African Sandal 
wood oil but it is altogether different in properties. It is 
reported to contain a sesquiterpene alcohol of the type of Santalol, 
the chief constituent of sandal oil, to the extent of about 30 per cent, 
only ; whereas sandal oil contains 90 — 94 per cent, of Santalol. For- 
merly the trade in the wood and the oil was very limited, but recently 
large quantities of the wood and the oil distilled from it are being exported 
not only to China and Japan but also to India. In view of this, the 
Inspector General of Forests procured a sample of oil from the Tangan- 
yika Forest Department, which was analysed with the following results : — 



Colour 
Odour 



B. P. specifica- 
tion for sandal 
wood oil. 


Tanganyika oil. 


Pale yellow . 
Aromatic 

0-973 to 0-985 


Very light yellow. 

Aromatic, less 
strong slightly 
pungent. 

0-9574 


1-498 to 1-508 


1-4996 


—13° to —21° 


— 47- r 




181-1 


not loss than 
90 per cent. 


83-0 per cent. 



Density at 20*C 

Refractive index at 20°C , 

Angle of rotation 

Ester value after aecetyiation 

Calculated total Santalol content 



The above results show that, although this oil does not at all conform 
to the B. P. Standard, it contains a much higher percentage of the 
Santalol like sesquiterpene alcohol than what has been recorded before 
for East African Sandal oil (The Volatile Oils, Guildmeister and* Hoffman, 
2nd ed., p. 351). In this respect it is like the West Australian Sandal 
oil which has been found to contain about 80 per cent, of Santaloh 
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2. forest Soils. 

Eight samples of soils were received from the Silviculturist, 
U. P. and were examined for their total solubles and alkalinity. Some 
samples of soils in connection with " manuring experiments " of the 
Silviculturist were examined for nitrogen, nitrates, etc. Besides these 
a large number of samples from the experimental plots of the Insti- 
tute were also examined. 

3. Miscellaneous enquiries. 
Acacia catechu. — An interesting investigation, taken up at the 
instance of the Silviculturist, was to find out whether Burma grown 
Acacia catechu wood is generally poorer than Indian wood in total extrac- 
tible matter and catechin eontent. 

The following table gives the results of analysis of Burma grown and 
locally grown Acacia catechu wood :• — 



Serial 
No. 


Description. 


Diameter 

of 

billet. 


Moisture. 


M«thyl 

ale. 
extract. 


Water 
ext. 


Catechin. 


1 

4 

3 


Heartwood, Burma, large 
Heart wood, Burma, small 
Heartwood, local, small 


2* to 3}* 
I* to IV 

i'to J J* 


Per cent. 
31 
1-5 
1-4 


Per cent. 

i3-e 

13-2 
14-0 


Per cent. 
130 
17-3 
140 


Per cent. 
1-9 
1-7 
4-3 



The sample of the locally grown Acacia is comparable to the smaller 
sample from Burma, the" trees being approximately of the same age. 
Sample from an older tree comparable with the large Burma sample 
was, however, not available. Even then, it is apparent from the above 
table that the locally grown Acacia catechu wood is richer in catechin 
content than the Burma grown wood. 

Another interesting investigation, taken up at the instance of the 
Minor Forest Products Section, was the examination of two samples of 
' katha ' prepared from older trees, girth 4' to 5' and younger trees, 
girth 2' to 2' 6". It was stated that the katha makers of Palamau 
Division in Bihar and Orissa preferred younger trees for * katha ' 
making because there is a " deterioration in the quality of ' katha * when 
the fckair tree exceeds a certain maximum age or size ", The results 
of analysis of the two samples are as follows :— 








Katha from 

trees of girth 

4' to 6'. 


Katha from 

trees of girth 

2' to 2i'. 






Per cent. 


Per cent. 


Moifltare 






9-9 








7-1 


Catechin 






6S5 


Water soluble* . . 


83-2 


82-2 
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The above results clearly show that preference for younger trees is 
a matter of mere prejudice. 

Besides the above a large number of analyses were undertaken on 
behalf of forest officers, officers of the Institute and other Government 
Departments. Of these, mention may be made of the following :— 

Artemisia flower heads, Rosha grass oil, Aconite roots, samples of 
soap, samples of water, pine soap, copper content of pith 
helmet, etc. 
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Serial 
No. 



3 

4 

5 
6 
7 

8 

9 
10 

11 
12 
13 
14 

15 

16 

17 

18 

ID 

20 

21 

22 

23 
24 



Title of Publication. 



FOREST RECORDS. 

A Stand Table for Sal evenaged High Forest and 

Coppice. 

lUnstrationa of Indian Foreat Plants, Part in . 



Immature Stages of Indian Coleoptera (16) 
(Scarabaeldae). 

Immature Stages of Indian Coleoptera (17) 
(Eucnemidae). 

On the Biology of Payllidae .... 

Neue Brentbiden nnd Lycfden ana Indlen . 

Neue Attelabiden aus Indlen (CnrcuUonidae Col.) 

Biology of Braconldae (Hymenoptera) 



Preliminary Survey ol the Forest Types of India 
and Burma. 

A Study of the Soils in the Hill areas of Kulu Forest 
Division, Part I. An Investigation of Soil 
Profiles under Deodar, Spruee, Blue Pine and 

Chir. 

Immature Stages of Indian Coleoptera (18) 
Brenthidae. 

Biology of TachinJdae (Dfp'Wfa) 



Biology of the IehneumorJdae (Hymenoptera) . 



Entomological Investigations on the Spike Disease 
of Sandal, (25) (Leptdoptera). 

New Indian Cnrcullonidae (Col.) 

Experiments on the Air- Seasoning of Softwood 
Railway Sleepers. 

Shrinkage Studies on Didlan Woods— Effect of high 
temperatures on the shrinkage and moisture 
equilibrium of wood. 

Entomological Investigations on the Spike disease 
ot Sandal, (26) Coccidae (Homopt,). 



A Glossary of Technical Terms for use in Indian 

Forestry. 

Distribution of Seaquioxides, 811Ica and Organic 
Matter in Fortes soil Profiles of Kulu, 

Results obtained with a timber drying kiln heated 
directly by Furnace Gases. 

Standard and Commercial Volume Tables for 
DaUmrfia tittoo. 

A Stand Table for Chit evenaged high Forest 

Minor Forest Products of Chakrata, Dehra Dnn, 
Saharanpur and neighbouring Forest Divisions ; 
Part I.— The Oil Bearing Seeds. 



Author. 



R. N. Parker and 
C. E. Parkinson. 

J. C. M. Gardner . 

J. C. M. Gardner . 

R. N. Mathur 
R. Klelne 
Edward Voss 

C. F. C. Beeson & 

S. N. Chatterjee. 

H. G. Champion 



E. McEenzle Taylor, 
I. D. Mabendxu, 
M. L, Mehta and 
R. C. Roou. 

J. C. M. Gardner . 



C. F. C. Beeson & 

S. N. Chatterjee. 

C. F. C. Beeson <fc 

S. N. Chatterjee. 

N. C. Chatterjee . 



G. A. K. Marshall . 

S. N. Kapur & Aziz- 
ul-Rebm&n. 

S. If. Kapur* Aziz-' 
iil-Re hman. 



N. C, Chatterjee & 
T. V. Ramakriijhna 
Ayyar. 



R. C. Hoon . 
S. N. Kapur . 
M. A. Kalcazal 



S. Krishna, S. V. 
Puntambekar & 
M. B. Raizada. 



Date of issue. 



May 1935. 

June 1835. 

September 1936. 

September 1985. 

September 193S. 
September 1935. 
October 1935. 
December 1935. 

(August 1986). 

(May 1938). 

November 19S6. 

December 1935. 

December 1935. 

January 1986. 

February 1936, 
February 1936. 

March 1986. 
March 1936. 

(May 19*6). 

(June 1936.) 

(July 1986). 

(July 1936). 

(August 1936). 
(In Press). 
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No. 


Title of Publication. 


Author. 


Date of issue. 


25 


Entomologies! Investigations on the Spike disease 
of Sandal (27) Chrysomelidae. 


N. C. Chatterjee A 
G. D. BhaBin. 


(July 1936). 


26 


A Survey of the damage to teak timber by the 
Beehole borer throughout the main teak-bearing 
forests of Burma. 


D. J. Atkinson 


(In Press). 


27 


Immature Stages of Indian Coleoptera (Id) 
(Anthribidae). 


J. C. M. GaTdnei . 


(August 1936). 


28 


Entomological Investigations on the Spike disease 
of Sandal (28) Clcadldae (Hompt.). 


N. C. Chatterjee . 


(August 1936). 


29 


New Indian Cerambycidae .... 


J. C. M. Gardner - 


(Ln Press). 


30 


New Indian TingiOdae 


C. J. Drake & M. E. 
Poor. 


(July 1036) 


31 


Zwei neue Callirrhlpfe mit ihren larven (Sanda- 
ildae, Col.). 


Fritz van Emden . 


(August 1936). 


82 


A note on Protecting Indian Structural Timbers 
against fire, termites, borers and fungi (rot). 

FOREST BULLETINS. 


S. Kamesam . 


(September 1938), 


33 


Official List of Trade Names of Indian Timbers . 




July 1936. 


34 


Damage by Frost at New Forest, Dehra Dun 
OTHER PUBLICATIONS. 


Bachaspati Nautiyal 


September 1936. 


36 


Rules for the Grading of Teak Squares 


L. N. Seaman & 
?. D. Limaye. 


(April 1986). 


36 


Progress Report of Forest Research in India, Part 
I.— The Forest Research Institute, 1934-35. 




December 1936. 


37 


Progress Report of Forest Research in India, Part 
II.— Provincial Reports, 1934-35. 




(May 1936). 


88 


Annual Return of Statistics relating to Forest 
Administration in British India, 1933-34. 




December 1936. 


39 


Annual Return of Statistics relating to Forest 
Administration In British India, 1934-35. 




(la Press). 


40 


Classified List of Forest Officers of the Indian and 
Provincial Forest Services and of the Indian 
Forest Engineering Service in India and Burma 
on 1st July 1935. 




February 1936. 


41 


Indian Woods Tested for Match Manufacture , 


S. Ramaawami 


(June 1986). 


42 


Forest Research and Indian Industry 




(InPreas). 



CONTRIBUTIONS TO SCIENTIFIC PERIODICALS. 



M, V. Laurie 
M. V. Laurie 

H. G. Champion . 



Silviculture. 

Pinus caribaea (Ind. Forester, February 1936). 

Seed origin and its importance in Indian Forestry. 
[Ind. Forester, January 1936). 

Tour jottings in South Indian States and Coorg {Ind. 
Forester, April 1935). 
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Gardner, J. C. M. 

Gardner, J. C. M. 

Gardner, J. C. M. 
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Entomology. 

Cockchafers and conifers (Ind. Forester, June 1935), 

Scolytidae of the Marquesas (Pacific Ent. Survey PufiL 

8 art. 6, 1935). 
Platypodidae and Srolvtidae of the Society Islands 

(Pacific Ent, Survey Bishop Mas. Bull. 142, 1935). 

Forest Protection: Insects (India) (4th British Empire 

For. Confce., S. Africa, 1935). 
Note on Cutworms damaging deodar seedlings (Ind. 

Forester, May 1935). 
Coleoptera Fam. Histeridae— subfamily Niponiinae, 

(Genera Imectorum, 202 Fascicule, 1935). 

A larva of the mibfamilv Bateinae {Col. Elateridae. 
(Proc. Ji. Ent, Soc. Lond., Vol. o, pt. I, 1036, pp. 3-5)) 

A new Indian species of Atractocerus (Col.) {Lymexy- 
lonidae) (Styfops, Vol. 4, 1935, pp. 69-70). 



Mukat Behari Raizada , 

Mukat Behari Raizada 

Parkinson, C. E. 
Parkinson, C. E. . 

Chowdhury, K. A. and 
Krishna, S. . 

Limaye, V. I) 

Limaye, V. D, 

Limaye, V. D. 



S. N. Kapur and D. Narayana- 
murti 



S. N. Kapur and D. 
Narayanamurti 

S. N. Kapur and Azkul 
Rehman .... 

S. N. Kapur 
S. Kamesam 



Botany. 

The Genus Psilotum in India (Ind. Forester, October 
1935). 

Recently introduced or otherwise imperfectly known 
plants from the Upper Gangetie Plain (Journal of t he 
Indian Botanical Society, Vol. XIV, No. 4, 1935). 

On some Indian and Burmese Dillcnias (Ind. Forester, 
July 1935). 

On Melocanna humilis Kurz (Ind. Forester, May 1935). 
Economic. 

Fluorescence of wood under ultra violet light (Ind. 
Forester, April, 1935). 

The activities of the Forest Research Institute 
- ( Udyama, July 1935). 

Babul and its uses to the farmer {Udyama, January 
1936). 

Variation in the properties of Dalbergia sissoo from 
different localities in India (Ind. Forester, July 
1936). 

A study of some common methods of determining 
moisture in wood (Empire Forestry Journal, Vol. 
14, No. 1, 1935). 

Methods of rapid determination of moisture contents 
of wood (Ind. Forester, July 1935). 

Metal spraying of wood (Ind. Forester, October 1935). 

A furnace kitn for timber seasoning (hid. Forester, 
March 1936). 

Economic results of the application of a new principle 
of fhiid impregnation into porous materials to the 
preservative treatment of cbir and blue pine railway 
sleepers (Ind. Forester, October 1935). 
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S. Kamesam 
S. Kamesam 

S. Kamesam 



Economic— contd. 

Manufacture of small dimension stock in rural uplift 
(Ind. Forester, November 1935). 

Potentialities of treated timber bridges for the Indian 
highways and railways (Indian Knyineeriwj, Cal- 
cutta, November 1933). 

The relative cost of timber poles and cross-arms for 
overhead electrical construction in Europe and India 
(sent for publication in Indian Electrical Times, 
Calcutta), 



S. Krishna and B. S. Varma 

S. Krishna, T. P. Ghose, K. S. 

Narang and J. N. Ray 

S. Krishna and B. S. Varma 



Chemical. 

Note on the cultivation of Artemisia (Current Science, 
1935, Vol. IV, p. 29). 

The oxidation products of Vasicine with Hydrogen 
Peroxide, (Current Science, 1935, Vol. IV, p. 15S). 

Active Principle of Myrisine africana Lino.., (Journal 
of the Indian Chemical Society, 1936, Vol. XIII, p. 
1151. 
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SILVICULTURE SERIES. 

Bulletin (Old Series). 

P&icb 

(exclusive 

of packing, 

postage, 

etc.). 

Eb. a. p. 

*4. Fiats datiica : its natural growth aad artificial propagation, with a 
description of the method of tapping the tree and of the preparation 
of its rubber for the market, by E. ML Coventry . . . 12 

Pamphlets. 

*6. Note on Forest Reservation in Burma in the Interesta of an Endangered 

Water-Supply, by A. Rodger 10 

*8. Note on the Collection of Statistical Data relating to the principal Indian 

Species, by A. ML F. Caeeia 10 

*9. Tables showing the Progress in Working Plana in the Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1908, 
by the same author . . . . . . . . . 10 

♦16. Note on the Best Season for Coppice Fellings of Teak (Tectona grandis), 

by R. S. Hole 040 

Bulletins. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leete . . 10 

*8. Note on some Germination Tests with Sal Seed (Shorea robusta), by 

R.S.Troup . 2 

♦22. Note on the Causes and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R. S. Troup . . .050 
*30. The Compilation of Girth Increments from Sample Plot Measurements, 

by R. S. Troup 020 

*33. Note on an Enquiry by the Government of India into the Relation 

between Forests and Atmospheric and Soil Moisture in India, by 

M. HOI 10 

•41. Note on Weights of Seeds, by S. H. Howard, Revised by H. G. Cham- 
pion .080 

•45. Note on the Miscellaneous Forests of the Kunvaun Bhabar, by E. A. 

Smythies ,. .10 

*46. Rate of Growth of Bengal Sal (Shorea robusta), I Quality, by S. H. 

Howard _ 100 

*47. Volume Tables and Form Factors for Sal (Shorea robusta), by the same 

author 6 

*58. Genera] Volume Tables for Chir (Pinua longifolia), by S. H. Howard . 8 
*62. Preliminary Yield Table for Dalberg-ia sissov, by S. H. Howard . .020 
•65. Tables for bark deductions from logs, by S. H. Howard . . .030 
*67. Chir (Pinu* longifolia) Seed Supply, by S. H. Howard . . .030 

*78. The Problem of the Pure Teak Plantation, by H. G. Champion . . 12 
♦82. The Measurement of Standing Sample Trees, by H. G. Champion . 12 

•83. Provisional Yield Tabic for Quercm intana (Banj or Ban-oak), by H. G. 

Champion and I. D. Mahendru 14 

*$8. Cold Weather Planting in Northern India, by H. G. Champion , .090 
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Btjlleteks— conid. 

Pbice 
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of packing, 

postage, 

etc.). 

Rs. A. 2. 

•87. Yield Tables for Teak Plantations in Java, by H. G. Champion . . 14 
♦88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 14 

•89. Effect of Defoliation on the increment of Teak Saplings, by H. G. 

Champion . . - • • • • • • »030 

•91. Damage by Frost at New Forest, Dehra Dun, during 1930 to 1934, by 

Bachaspati Nautiyal 12 



FORES* RECORDS (OLE SERIES). 

♦Vol. V, Part II. — Note on Bine Gum Plantations of the Nilgiris 

(Eucalyptua globulus), by R. S. Troup . .16 

♦Vol. VI, Part II. — Statistics compiled in the Office of the Silvicul- 

turist, Forest- Research Institute, Dehra Dun, 
during 1915-16 .16 

* „ Part V. — Statistics compiled in the Office of the Silvieul- 

turist, Forest Research Institute, Dehra Dun, 
during 1916-17 . . . . . 10 

•Vol. VIII, Part n. — The Regeneration of Sal {Shorea roimsia) Forests, 

by It. S. Hole 2 2 

* „ Part IV. — Notes on Artificial Regeneration in Bengal, by 

A. K. Glasson, P. T, Russell, E. O. Shebbearo 

and L. E. S. Tcague 2 

*Voi, IX, Part VII. — Note on the Possibilities of Camphor Cultivation 

from Cinnamomum campkora m Northern 

India, by S. H. Howard, W. A. Robertson 

and J. L. Simonsen . . . . .14 
UL— A Sal Yield Table for the United Provinces, by 

E. A. Smythiea and S. H. Howard . .15 
VL — General Volume Tables for Sal (Shorea robusla), by 

S. H. Howard 17 

II. — Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. G. Champion . .280 
111. — Regeneration with the assistance of Taungya in 

Burma, by H. R. Blanford . . . .14 
VII.— Volume Tables for Teak and Sal for the Central 

Provinces, by V. K. Maitland . , .090 
I. — Volume and Outturn Tables for Sal, by S. H. 

Howard . . . . . . .12 

TV.— Yield Table for clear-felled Sal Coppice, by S. H. 

Howard 8 

* „ Part V. — Yield and Volume Tables for Chir, by the same 

author 10 

* „ Part VI. — Yield a ad Volume Tables for Deodar, by the 

same author . . . . . .080 

* „ Part IX.— Notes on Artificial Regeneration in North India, 

by S. H. Howard . . . . .16 

♦Vol. XIII, Part III.— Commercial Volume Tables for Sal in the wet 

mixed forests of the Bengal -Duars, by Parma 
Na&d Suri 6 

* ,. Part IV. — Volume Tables for Sundri (Heritiera littoralis) in 

the Sunderbans, Bengal, by the same author 10 

* „ Part VII. — Slash in Chir Pine (Pinus longifolia) Forests; 

Causes of Formation, its Influence and Treat- 

ment, by J, E. C. Turner . t «» , 3 6 
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XV, 



Part X 

Part II. 

Part I. 

Part III 



* >t Part IV. 

* „ Part V. 

* „ Part VI. 

* „ Part VII 

* „ Part VIII 
*Vol. XVI, Part V, 

* „ Part VI 

* .. Part VII 



♦Vol. 

* 

♦Vol. 
♦Vol. 
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XVII, Part II 

Part IV 

Part V. 

XVIIL, Part XII, 

XIX, Part HI. 

XX, Part XVI. 



. — Volume and Outturn Tables for Blue Pine (Pinu* 
excelaa. Wall), by H. G. Champion, Ishwar 
Das Mahendru and Parma Nand Suri . 

. — Commercial Timber (Katha) and Heartwood 
Volume Tables for Khair (Acacia catechu) in 
North India, by the same authors 

— Yield Tables for Blue Pine (Finns excelsa, Wall), 
by the same authors ..... 

— Denudation of the Punjab Hills, by B. O. Coventry 

— Classification of Thinnings .... 

— Standard, Commercial and Heartwood Volume 
Tables (Factory Working) for Khair (Acacia 
catechu) in North India, by H. G. Champion 
and Ishwar Das Mahendru .... 

— Volume Tables and Diameter Growth Curve for 
Semal (Bombax malabaricum), by Ishwar Das 
Mahendru ...... 

— Provisional Volume Tables and Diameter Growth 
Curve for Semal (Bombax malabaricum) in the 
Central Provinces, by the same author 
Branch Small wood Tables for Shorea robu«ta, 
Tectona grandis, Cedrue deodara, Pinus exce/w 
and P. longifolia ; compiled in the Statistical 
Section, P. R. I 

.■ — Provisional Volume Tables and Diameter Growth 
Curves for Eolojitelea integrifolia (kanju) 
and Treuria nudifiora (gutel), by Ishwar 
Das Mahendru ...... 

.—Multiple Yield Tables for Deodar, by H. G. 
Champion and I. D. Mahendru . 

.—Investigations on the Seed and Seedlings of 

Shorea robusta, by H. G. Champion and 

' .. *.'.B. 1). Pant 

. — The Use of Stumps (Root and Shoot Cuttings) in 
Artificial Regeneration, by the same authors 

. — Notes on Pinus longifolia, Roxb.— The Planta- 
tions in Dehra Dun and the Central Pro- 
vinces and Miscellaneous Seed Studies, by 
the same authors ..... 

. — Treatment of Babul (Acacia arabica), by S. A. 
Vahid 

,■ — The Sutlej Deodar — Its Ecology and Timber 
Production, by R. M. Gorrie 

, — The Importance of the Origin of Seed used in 
Forestry, by H. G. Champion 

— A Stand Table for Sal Evenaged High Forewt, 
by I. D. Mahendru ..... 

— Regeneration and Management of Sal, by H. G. 
Champion ...... 

—A Stand Table for Sal Evenaged High Forest and 
Coppice, compiled in Silvicultural Branch 
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Vol. I, No, 2. — A study of the soils in the hill areas of the Kulu 
Forest Division, Part I — An invertigatieo 
of Soil-Profiles under deodar, spruce, blue* 
pine and chir, by E. McKenzie Taylor, 
I. D. Mahendru, M. L. Mehta and R. C. 
Hoou 2 2 

Vol. I, No. 3.- — Distribution of Sesquioxidea, Silica and organio 
matter in. Forest Soil Profile* of Kulu Hill 
Area, by R. C. Hooa . . . . , 12 « 
•Vol. II, No. 1.— A Glossary of Technical Terms for use in Indian 

Forestry . . . . . . . 5 w 
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Memoirs. 
•Ptiws longifotie, Roxb., Vol. I, Part I* by R. 8. Troup .... 

OraiCK PUBLICATIONS. 

f Practical Determination of the Girth Increment of Tree*, by R. S. Troup . 

fNote entitled " Among the Eucalyptus," by R. C. Milward 

j-Note on the Forests of Java and Madoera, by the same author ... 

{Elementary Silviculture in Urdu, by Mohd. Hakim-nd-Din 

fThe Methods of Preparing Volume and Money Yield Tables for Teak woods 
and Volume and Form Factor Tables for Teak Trees from data 
collected in the Nilambur Teak Plantations of the South Malabar 
Division, by R. Bourne ........ 

*A System of Filing Information on Forestry, by 8. H. Howard . . . 

•Tables for use with Brandis' Hypaometer for measuring the Height of Trees, 
etc., by F. B. Manson and H. H. Haines 

Manuals. 

•Preparation of Forest Working Plans in India, by W. E. D'Aroy. Revised 
by A. M. F. Caccia. {Fourth Edition) ....«» 

•Silvicultural Research Manual for use in India, Vol. I. — (Experimental 
Manual), by H. G. Champion ....... 

•Silvicoltural Research Manual for use in India, Vol. II. — (Statistical Code), 
by H. G. Champion and L D. Mahendru 

•Manual of Forest Mensuration, Revised by C. E. Simmons , 

(Publications — Pbintkd ootbidb India). 

tSohlioh'e Manual of Forestry, Vol. 1, 4th edition, 1022 . . * . 
f „ „ Vol. II, 4th edition, 1010 .... 

t „ „ Vol. UI, 5th edition, 1825 .... 

{Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forest officers . 

„ „ „ „ for public sale . 

tMeaaurements of the Cubical Contents of Forest Crops, Oxford Forestry 

Memoirs, No. 4, by M. D. Chaturvedi . . . . . .40 
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•61. Eucalyptus in the plains of North- West India, by R. N. Parker ; 
•63. Eucalyptus Trials in the Simla Hills, by R. N. Parker 
•73. The Herbarium of the Forest Research Institute, by R. N. Parker 
•76. List of Plants collected in West Nepal ..... 
*80. List of Trees and Shrubs for the Kashmir and Jammu Forest Circles ; 
by W. J. Lambert 



Price 

(exclusive 

of packing, 

postage, 

etc.). 
Rs. A. V. 

5 

8 

5 

4 



•Vol. II, Part IV.- 

•Vol. IV, Part III.- 

* „ Part IV.- 
♦Vol. V,Part IV.- 

* „ Part V.- 

* .„ Part VI.- 

♦VoL XIII, Part J.- 

♦Vol. XVI, Part Lr 

•Vol. XX, Part XV.- 



Forest Records (Old Series). 
-Note on Host Plants of the Sandal Tree, by the 

same author . . .'.''; 
-Note on Useful Exotics in Indian Forests (No. 1 

Proaopis juliflora, D. C), by R. S. Hole 
-Note on Albizzia lathamii, by the Bame author 
-Note on Oecology of Sal (Shorea robusla), Part I, 

Soil- com position, Soil-moisture, Soil-aeration, 

by R. S. Hole _ 

-Note on Trawf.Ua pini, by the same author 
—Note on a New Species of Forest Grass (Spodiopogon 

lacei, Hole), by the san.e author . 
-Illustrations of Indian Forest Plants— Part I. — 

Five Species of Diptcrocarpus, by R. N. 

Parker ....... 

-Illustrations of Indian Forest Plant* — Part II.— 

Five Species of Dipterocarpua, by R. N. 

Parker ....... 

-Illustrations of Indian Forest Plants, Part III, by 
. R. N. Parker nnd C. E. Parkinson 



Memoirs. 

♦Memoir on some Indian Forest Grasses and their Oecology, Vol. I, Part I, 
byR.S. Hole . .... ........ 

Other Publications. 

A Forest Flora of the Andaman Islands, by C. E. Parkinson . . ^ 
♦Forty Trees Common in India, by R. N. Parker ..... 
♦Forest Flora of the Chakrata, )>ehra Dun and Saharanpur Forest Divisions, 
I), P., by Upendranatb Kanjilal, Third Edition, revised and en- 
larged by Basant Lai Gupta ....... 

Manuals. 
♦Manual of Botany, by R. S. Hole. (Reprinted) ..-.:. 

(Publications — Printed outside India). 
,flndian Trees, by Sir D. Braodis (1921 edition) . . 

MYCOLOGY SERIES. 

Forest Records (Old Series). 

♦Vol. XIV, Part III. — Investigations on the Infestations of Peridermivm 

cotuplanatwn Barclay, on the needles, and of 

Petidermivm himalayensv on the stem of 

Pinus tongifolia, Roxb., by K. D. Bagchce . 

♦Vol. XVIII, Part XI, — Investigations on the Infestation of Peridermivm 

' himalapense on Pinus longiJoHa, Part II, by 

K. P. Bagcheo . , , ','.'. 
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*6, Memorandum on Mechanical Tests of some Indian Timbers, by W. H. 

Everett 020 



Bulletins, 

*3. Note on the Relative Strength of Natural and Plantation- Grown Teak 

in. Burma . . . . . . . . . . .040 

*13. Note on Ligno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson . . . . .050 

*14. A Further Note on the Relative Strength of Natural and Plantation- 
Grown Teak in Burma, by the same author . - . . .030 
*16. Note on the Technical Properties of Timber with special reference to 

Cedrela toona wood while seasoning, by the Bame author . .030 

*16. Note on Gumbar (Gmelina arborea, Roxb.), by A. Rodger . . .030 
*17. Note on Bija Sal or Vengai (Pterocarpus marsu-pium, Roxb.), by the 

same author . . . . , . . . . .040 

*18. Note on Sain or Saj (Ttrminalia tomentosa, W. and A.), by the same 

author 050 

*19. Note on Benteak or Nana Wood (Lagerslroemia lanceolata, Wall.), by 

the same author 030 

•20. Note on Sandan (Ougeinia dalbergiodes, Benth), by the same author . 3 
*21. Note on Dhaura Bakli (Anogeissus lattfolia, Wall,), by the same author 4 
*26. Note on the Resin Industry in Kumaun, by E. A. Smythies . .14 
*27. Note on Blackwood (Dalbergia latifolia, Roxb.), by E. Benskin . .040 
*28. Note on Dhauri (Lagersfroemia parvifiora, Roxb.), by the same author 4 
*29. Note on Sundri Timber (Hcritiera minor, Lam.), by R. S. Pearson . 3 
•34. Note on Red Sanders (Pterocarpus santulinus, Linn, f.), by T. A. White- 
head 090 

*35. Note on Babul (Acacia arabicu, Willd.), by J. D. Maitland-Kirwan . 5 
*36. Note on Kokan or Lampatia Timber (Duabanga sonneratioides, Ham.), 

by R. S. Pearson .030 

*37. Note on the Contraction and Warping which takes place in Pinus longi- 

folia timber while seasoning, by the same author . . . 11 

*39. Note on Hollong Timber (Dipterocarpus pilosuts, Roxb.), by R. S. Pearson 4 
*40. Note on Pyinma, Ajhar or Jarul Wood {Lagerslroemia jlos-rcginae, Retz.), 

bv the same author . , . . . . . . .060 

*42. Note on Haldu (4dire« corrfifoKa, Hook, f.), by C. E. C. Cox . .080 

*43. Note on Odina wodicr, Roxb., by the same author . . . .080 

*44. Note on Semal or Cotton Wood {Bombax malabaricum), by the same- 
author 10 

*48. Note on Kindal (Terminalia pa.nicv.lata), by R. S. Pearson . . .060 
*49. Note on Thingan (Hopea odorata, Roxb.), by A. Rodger . , .070 
*50. Note on Gurjun or Kanyin (Dipterocarpus spp.), compiled by W- A. 

Robertson ." 040 

*51, An Investigation of certain factors concerning the Resin-tapping In- 
dustry in Pinus longijolia, by H. G. Champion . ■ . .080 
*53. Summary of Results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by R. S. Pearson . 6.0 
*56. A Report on the Tan Values of Indian Myrobalans and Burma Termi- 

nalias, by J. A. Pilgrim . . .. . • • .060 

*57. Tan Investigation of the Burma Hill Pine, Pinus khasya bark and 

Pyinkado, Xylia dolabriformis, by the same author . . .030 

*59. Summary of results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by J. H. Warr . . 1 14 
*60. Note on Ainee (Artocarpu.s hirsute, Lamk.), by C. C. Wilson . | i 7, 

*64. Summary of results of Laboratory Experiments with different Wood 

Preserving Antiseptics, by S. Kamesam , ' ■ ■ . 1 12 
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•66. A Note on the Working Qualities of some Common Indian Timbers, by 

H. E. Kinns 10 

•69. The Mechanical and Physical Properties of Himalayan Spruce and Silver 

Fir, by L. N. Seaman, assisted by C. R. Ranganathan . . ,110 
•72. Instructions for the Operation of Timber Seasoning Kilns, by S. N. 

Kapur 112 

♦75. Preservation of Indian Timbers— the Open Tank Process, by P. J. 

Popham 0100 

*77. The Identification of Important Indian Sleeper Woods, by K. A. Chow- 

dhury 300 

♦81. Testing and Selection of Commercial Wood Preservatives, by S. Ka- 

mesam 14 

♦84. The Identification of the Commercial Timbers of the Punjab, by K. A. 

Chowdhury 300 

♦85. A Record of the Results obtained with Experimental Treated Sleepers 

laid in the Indian Railways between 1911 and 1916, by S. Kame- 

sam 080 

♦90. Official List of Trade Names of Indian Timbers 4 

Foskst Records (Old Series). 

•Vol. Ill, Part II.— Preliminary Note on the Antiseptic Treatment of 

Timber in India with special reference to 
Railway Sleepers, by R. S. Pearson . . 14 

♦Vol. IV, Part V.— Note on the Utilisation of Bamboo for the Manu- 
facture of Paper-Pulp, by R. S. Pearson (2nd 
Edition) 2 

*Vol. V, Part I.— Note on the Tea Box Industry in Assam, by R. S. 

Pearson (Half price) 2 

♦Vol. VI, Part IV.— A Further Note on the Antiseptic Treatment of 
. •• Timber, recording results obtained from past 

experiments, by R. S. Pearson . . .300 

♦Vol. VII, Part II.— A Further Note on Thitsi (Melanorrhoea usiiata, 

Wall.), with special reference to the oleo- 
resin obtained from it in the Lawksawk and 
Myelat States, Southern Shan States Forest 
Division, by F. A. Wright , . . .040 

* „ Part VI.— Note on the Mechanical Strength and Seasoning 

Properties of Shorea robueta (Sal) Timber, by 
R. S. Pearson 8 

•Vol. VIII, Part I.— Report on Lac and Shellac, by H. A. F. Lindsay 

& C. M. Harlow 2 12 

•Vol. IX, Part IX.— Note on the Work of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V. Collier . . 1110 

•Vol. X, Part V. — Analysis of the Tanning Properties of certain 

Burma Lagerslroemia«, by E, Pasupati. Re- 
ported by J. A. Pilgrim . . . .070 

* „ Part VH.— Interim Report on the Work under Projects No. I 

and No. O, by L. N. Seaman . . .080 
„ Part IX.— Tannin Investigation of some Burmese Diptero- 

carpus, by J. A. Pilgrim . . . .070 
n Part X.— The Mangroves of South Tenasserim, by the same 

author 16 

* „ Part XL— Report on Burma Oak and Chestnut Tans, by the 

same author . . . . . } 1 

•Vol. XI, Part IX. — Summary of Investigations on Bamboos and 

Grasses for paper-Pulp, by W.Raitt . f 8 
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♦Vol. XI, Part X. — Notes on the Antiseptic Treatment of Assam 

Timbers for Railway Sleepers, by J. H. Warr, 
assisted by S. Kamesam . . . . 1 14 

* „ Part III. — Seoond Interim Report on Work nnder Project, 

No. I, by L. N. Seaman . . . . 1 12 
*Vol. XIV, Part I.— The Burma Bamboo Pulp Survey, by W. Raitt . 2 10 
♦Vol. XVII, Part VII.— Interim Report on Work under Project No. 2, 

Strength Tests of Timber in Structural Sizes, 

with Test Results up to 1932, by L. N. 

Seaman . . . . . . .10 

♦Vol. XVIII, Part X.— Third Interim Report on Project No. 1.— The 

Physical and Mechanical Properties of Woods 

grown in India, by V. D. Limaye . .440 

♦Vol. XX, Part XIII. — Results of Experiments on the Kiln-drying of 

Wood with Ozonized Air, by S. N. Kapur . 8 

♦ „ Part XIV. — Interim Report on Work under Project VIII— 

Testing of Indian Timbers for Veneer and 
Plywood, by W. Nagle , . . .10 



Fobest Records (New Series). 

Vol. I, No, 1 — Shrinkage Studies on Indian Woods — Effect of high 

temperatures on the shrinkage and mois- 
ture equilibrium of Wood, by S. N. Kapur 
and Aziz-ul-Rehman ..... 

Vol. I, No. 2 — Experiments on the Air Seasoning of Softwood Railway 

Sleepers, by the same authors ... 



1 8 
1 4 



Memoirs. 

♦ Indian Woods and their Uses, Vol. I, Part I, Economy Series, by R. S. 

Troup 2 12 

♦Note on the Economic Value of Shored, robusta (Sal), Vol. II, Part II, Eco- 
nomy Series, by R. S. Pearson 1 12 

Other Publications. 

♦Commercial Guide to the Economic Forest Products of India, by R. S. 

Pearson 040 

•Project No. I.— Mechanieal, Physical and Structural Properties of Wood 

grown in India, by L. N. Seaman (Reprinted) . 2 

♦ „ No. II.— Tests of Indian Timbers in Structural Sizes, by L. N. 

Seaman 8 

♦ , No, IV. — Mechanical Strength, Seasoning Properties, Treatment 

of, and Key to certain Indian Sleeper Woods, by 
R. S. Pearson, L. N. Seaman, C. V. Sweet, J, H. 
Warr and H. P. Brown 9 

♦ „ No. V. — Testing of Raw Materials (Paper-Pulp Section), by W. 

Raitt . . . • 5 

♦ No VEE. — K>ln Seasoning of Indian Timbers, by S. Fitzgerald and 

S. N. Kapur . 1 4 v 

♦ ,, No. VIII. — Testing of Indian Woods for Veneer and Plywood, in- 

cluding Tests on Glues, by W, Nagle . . 2 2 

The Common Commercial Timbers of India and their Uses, by H. Trotter .) 1 12 
Rules for the Grading of Teak Squares, by L. N. Seaman and V. D. Limaye. 6 
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flndian Forest Utilization, fay B. S. Troup- (Second Edition) . . 2 12 

'"Manual on the Air Seasoning of Indian Timbers, by 8. N. Kapur . .300 
*An Elementary Manual on Indian Wood Technology, by H. P. Brown . 4 

Lecture Notes. 

Special Lecture Notes for Indian Forest Students : — 
tMinor Forest Products of India, by H. Trotter 
f Preservation of Timber, by J, H. Warr .... 

fPulp and Paper Making, by W. Baitt 

-[•Timber Strengths and Timber Testing, by L. N. Seaman 

fTim ber Seasoning, by S. Fitzgerald and S. N. Kapur 

•f Sawmill, Wood Workshop and Tool Boom Management, by W. Nagle . J 

(Publications — Printed outside India). 

-{■Commercial Timbers of India, by B. S. Pearson and H. P. Brown, 2 Vols., 

for forest officers ......... 47 

•fCotumercial Timbers of India, by B. S. Pearson and H. P. Brown, 2 Vols., 

for public sale . . . . . . . . . , 67 
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CHEMICAL SERIES. 



BULLETIN'S. 

1. Note on Calorimetric Tests of aomo Indian Woods, by Puran Singh ♦ 2 
*6. Memorandum on the Oil Value of Sandalwood, by Puran Sing h .020 

*7. Note on the Chemistry and Trade Forms of Lac, by the same author . 3 
*9. Note on Resin- Valuo of Podophyllum emodi and the best season for col- 
lecting it, by Puran Singh . . . . . . . .013 

•24. Note on Turpentines of Pinus khasya, Pintis merhusii and Finns szceUa, 

by Puran Singh 020 

•31. Note on Indian Sumach (Rhus cotinus, Linn.}, by Puran Singh , .020 
•32. Note on the Burma Myrobalans or " Panga fruits " as a Tanning Mate- 
rial, by Puran Singh . . . . . . . . .010 

•79. Calorific Values of some Indian Woods, by S. Krishna and S. Bama- 

swami ....... ... 12 

Forest Becords (Old Sbbxbs). 

•Vol. Ill, Part IV. — Note on the Preparation of Tannin Extract with 

special reference to those prepared from the 
Bark of Mangrove (Rhizophora mitcTonaia,) 
by Puran Singh 7 

*Vol. VIII, Part V.— Note on the Essential Oil from the leaves of Abies 

pindrow, Spach, by J. L. Simonsen . .020 

♦Vol. IX, Part III.— Oils and Fats from the Seeds of Indian Forest 

Trees, Parts I— V, by M. Gopal Rau and J. L. 
Simonsen . . , . ■ . . .030 

* w Part IV.— The Constituents of some Indian Essential Oils, 

Parts I — VII, by J. L. Simonsen and M. 

Gopal Rau 6 

* n Pwt VI. — The Constituent* of some Indian Essential Oils, 

Part VI II.— The Essential Oil from the gum- 
oleo-resin of Boswdlia eerrata (Roxb.), by 
J, L. Simonsen . . . . .030 
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•Vol. IX, Part VIII. — The Constituents ol some Indian Essential Oils, 

Parts IX and X, by J. L. Simonsen . .046 
•Vol. X, Part I.— The Constituents of somo Indian Essential Oils, 
1 ■ Part XI. — The Essential Oil from the leaves 

of Cupresgvs torulosa, Don., by J. L. 
SimonBen . . . . . . .030 

* „ Part II. — Oils and Fats from the Seeds of Indian Forest 

Plants, Part VI.— The Oil from the Seeds of 
Aleuritcs montana Wils., by R. N. Parker, 
■ M. Gopal Rau, W. A. Robertson and J. L. 
■ '■ Simonsen, and Part VII.— The Oil from the 

Seeds of Salvia plebtia, R. Br., by M. Gopal 
Rau and J. L. Simonsen . . . .090 

* : „ Part IV. — Tho Constituents of somo Indian Essential Oils, 

Part XII.— The Essential Oil from the Oleo- 

resin of I'inua merkusii, by J . L. Simonsen . 2 

* „ Part VIII. — The Constituents of some Indian Essential Oils, 

Part XIII.— The Essential Oil from a New 
Species of And-ropogon occurring in the 
Etawah District, by J . L. Simonsen . .030 
•Vol. XI, Part I.— Tho Constituents of somo Indian Essential Oils, 

Parts XIV— XV, by J. L. Simonsen . .030 

* „- Part V.— Tho Constituents of some Indian Essential Oils, 

Part XVI, by M. Gopal Ran . . . 12 

* „ Part VI. — The Constituents of some Indian Essential Oils, 

Part XVII, by M. Gopal Rau and J. L. 
Simonsen . . . . . . .020 

•Vol. XVI, Part II.— Indian Ephedras, by S. Krishna and T. P. Ghose . 1 14 



Other Publications. 

•Note on " Fridera ", — .A Composition for Reconditioning Abrased Spike 
Holes in Railway Sleepers, by S. Krishna and 
T. P. Ghose— Railway Board, Technical Paper 
No. 282 
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ENTOMOLOGY SERIES. 



Bulletins. 

5. The Blue Pine Tomicus Bark-Borer (Tomicus ribbentroppi), by E. P. 

Stebbing 2 

10. Note on the Bark-Boring Beetle Attack in the Coniferous Forests of the 

Simla Catchment Area, 1907— 1911, by R. S. Hole . . .03 

•11. A Further Note on some Casuarina Insect Pests of Madras, by V. Subra- 

mania Iyer . - • • • • ■ • ■ 14 

^12.. Note on the Bark-Eating and Root-Boring Beetles of Babul (Acacia 

ardbica), by E. P. Stebbing 4 
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•Vol. IV, Part 



♦Vol. 


VI, Part 


•Vol. 


VII, Part 


♦Vol. 


VIII, Part 


•Vol. 


IX, Part 


•Vol. 


XI, Part 


* 


Part 


•Vol. 


XII, Part 


• 


Part 


• 


Part 


* 


Part 


•Vol. 


XIII, Part 



Part 



Part 



•Vol. 



XIV, Part 
Part 



Part 



ER90&0L0GY BBSOB—contd. 

Forest RlCOftDS (OLB SlBIW). 

Paics 

(exclnaive 

of packing, 

postage, 

etc.). 

R*. a. y. 

XI.— Note on some new and other Specie* of Hymonop- 

tera in the Collections of the Zoological 

Branch of the Forest Research Institnte, 

Dehra Dnn, by P. Cameron . . .040 

L— The Life-History of ZHaput furtivue, Sampson, 

by C. F. C. Beeson 10 

VII.— The Life-History of the Toon Shoot and Fruit 
Borer, Hypsipila robuita, Moore, with sugges- 
tions for its control, by C. F. C. Beeson . 2 4 

IH.— Note on the Bee-Hole Borer of Teak, by C. F. C. 

Beeson . . . - . . .300 

II. — On Chaioidoidea (mainly bred at Dehra Dun, U. P., 
from pests of *9W, Toon, Chir and Sundri), 
by James Wateraton . . . . .12 

IV.— On Some Indian Brenthidm, Parte I— III, by 
Richard Kieine, C. F. C. Beeson and J. C. M. 

Gardner 15 

Vin.— The Economic Importance and Control of the Sat 
Heartwood Borer, by C. F. C. Beeson and 
N. C. Chatterjee . . . ..140 

DL— Identification of Immature Stages of Indian 
Cerambycufa, I., Cerambycini, by J. C. M. 

Gardner .080 

VII.— Descriptions of new species of Niponiidae and 
Cerambycidae from India, by J. C. M. 

Gardner 6 

VIII.— Note on some Indian Cleridae, Part I, by J. B. 

-Corporaal, and Part II, by C. F. C. Beeson 5© 

X- — On "some Indian Coleoptera, Part I, by E. Flea- 

tiaux, and Part II, by J. C. M. Gardner . 4 

II. — Identification of Intmatnre Stages of Indian 
Cerambycidae II ; and Descriptions of Three 
Indian Beetle Lame (Carbaridae Cot.), 
by J. C. M. Gardner 14 

V.— Epidemic attacks by the Sal Heartwood Borer 
(Hoploceramhyx epinicomit) in the Forests of 
South Mandla Division, C. P., by W. A. 

Muir 2 10 

VI.— On some Indian Coleoptera, Hemiptera and Thy- 
sanoptera, Part I, by R. Kieine ; Part II, 
by A. Thery ; Fart III, by O. C. OUenbach ; 
Part IV, by Carl J. Drake ; and Part V, by 
Dudley Moulton # 16 

IV. — Immature Stages of Indian Coleoptera (6), by 

J. C. M. Gardner 12 

V. — On some New Indian Coleopetra and Hemiptera.— 
The Indian Species of Palorns Muls and some 
Associated Beetles, by K. G. Blair, Part 
VI. — Two New Species of Coleoptera from 
India, by E. FleOtiaux. Part VII — Some 
New Indian Cerambycidae, by J. C. M. 
Gardner. Part VIII. — Some Records of 
Indo-Malayan Psyllidae, by F. Laing . .12 

IX. — Oh the Genus Xyleborus— Neue Xyleborus 
Artenaua Indian, by Hans Eggers. Part 
X.— The Biology of the Genus ^"Xyleborus, 
with more New Species, by C. F. C. Beeson . 16 
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MTFOMOLOef SHOE*- eextd. 

Fobbst Rbcobds (Ol» Series) — conti. 



Pricb 

(exclusive 

of packing, 

postage, 

etc.). 
Be. a. f. 



•Vol. xr?,p*n xi.- 



Vol. XVI, Part I^- 
Part IV.- 
Part VIII.- 
Part IX.- 

Part X 
Pirt XI.- 

Vol. XVII, Part L- 

Part III.- 
Part VI.- 
Part VIII.- 
Part IX.- 

Part X.~ 

VoL XVIII, Part 1- 

Part II.- 

Part m.- 

Part IV.- 

Part V.- 

Part VI,- 

Part VII.- 

Part VOL— 



On seme Indian Coleoptera.— A New Genus and 
a New Species of Melaaidae and a New Species 
of Elateridae, by E. Fleutieux. Part XII. — 
A New Genus and two New Species of Long- 
born Beetles from India, by W. S. Fisher. 
Part XIII.-— Immature Stages of Indian 
Coleoptera (7), by J. C. M. Gardner, Part 
XIV. — Three New Species of Lycidae, by B. 
Kleine ........ 

-Immature Stages of Indian Coleoptera (8), by 
J. C. M. Gardner 

-Immature Stages of Indian Coleoptera (9), by 
J. C. M. Gardner 

-New Indian Cureulionidae (Col.), by Sir Guy A. K. 
Marshall ....... 

-The Life-History and Control of Cekxtema *ea- 
brator (CoL Cerambycidae), by C. F. C. 
Beeson ....... 

-New Species of Exocentrus Mulsant from India, 
by W. S- Fisher 

-Immature Stages of Indian Coleoptera (10) 
Anthribidae, by J. C. M. Gardner 

-Entomological Investigations on the Spike Disease 
of Sandal, by Cedric Dover 

•Immature Stages of Indian Coleoptera (11), 
(Platypodidae), by J. C. M. Gardner . 

-New Cerambycidae from India (Coleoptera), by 
W. 8. Fisher 

•Immature Stages of Indian Coleoptera (12) (Cara- 
bidae), by J. C. M. Gardner 

-Entomological Investigations on the Spike Disease 
of Sandal (2) Boetrychidae, Platypodidae 
and Scolytidae, by C. F. C. Beeson 

-Entomological Investigations on the Spike Disease 
of Sandal (3) Membracidae (Homopt.), by 
W. D. Funkhouser 

-Entomological Investigations on the Spike Disease 
of Sandal (4) Cercopidae (Homopt.), by V. 
Lallemand . 

-Entomological Investigations on the Spike Disease 
of Sandal (5) Brenthidae and Lycidae (Col.), 
by R. Kleine 

-Entomological Investigations on the Spike Disease 
of Sandal (6) Anthribidae, by Karl Jordan . 

-Entomological Investigations on the Spike Disease 
of Sandal (7) The Genus Exocentrus (Ceram- 
bycidae), by W. S. Fisher .... 

■Entomological Investigations on the Spike Disease 
of Sandal (8) Carabidae, by H. E. Andrewes. 

'Entomological Investigations on the Spike Disease 
of Sandal (9) Netrroptera, by Nathan Banks 

•Entomological Investigations on the Spike Disease 
of Sandal (10) Melasidae and Elateridae, by 
E. Fleutianx 

Entomological Investigations on the Spike Disease 
of Sandal (11) Fulgoridae (Homopt,), by 
N.C. Cfaatterjee 



1 





a 


I 


2 





I 


2 








6 








8 








7 


• 





5 





1 











9 








2 








9 


© 



4 






6 








2 








2 








3 


6 





2 








7 








2 
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12 
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•VoL XVm.Part IX, 

* „ Part XIII. 

•Vol. XIX, Part I. 

* i » Part II. 

* ■ „ Part IV.- 

* „ Part V.- 
> 

* ,i Part VL- 

* „ Part vn- 

* „ PartVIIL- 

* ' „ Part IX.— 

*VoL XX, Part I.—: 



* 


" 


Part n, 


1* 




Part III.- 


« 


■ V 


Part IV.- 


* 
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»» 


Part V.- 


* 


>» 


Part VI.- 


i 

* 


f* 


Part VII.- 


* 


n 


Part vin.- 


* 




Part IX.- 



ENTOMOLOGY SERIES— conld. 

Fobest Recobds (Old Serqss) — conld. 

Prick 

(exclusive 

of packing, 

postage, 

etc.). 

Rs. A. F. 

-Immature Stages of Indian- Coleoptera (13) (Bos- "" .?-■'* 
triehidae), by J. C. M. Gardner . . .10 
-Entomological Investigations on the Spike Disease 
of Sandal. — The Life-history and Morphology 
of Eurybrachys tomentosa Fabr. (12) Fulgo- 
' ridae (Homopt.), by N. C. Chatter jee . 12 

-New Thyaanoptera from India, by Dudley 

Moulton 6 

-Entomological Divestigations on the Spike Disease 

of Sandal (13) Membracidae and Cereopidae ■ ■ ■ 

(Homopt.), by N. C. Chatterjee and M. 

Bose . . . . ...040 

Entomological Investigations on the Spike Disease 
of Sandal (14) Jassidae (Homopt.% bv H. S. 

Pruthi ". .10 

•Entomological Investigations on the Spike Disease 
of Sandal (15) Cicindelidae (Col.) and Supple- 
mentary Data on Neuroptera and Elateridae 
(Col.), by N. C. Chatterjee . . . ■. . 5 
Entomological Investigations on the Spike Disease 

of Sandal (16) Coceiaellidae (Col.) by B. . 

Korschefsky 6 

Entomological Investigations on the Spike Disease 
of Sandal (17) Coccinellidae (Col.), Supple- 
mentary Data, by N. C. Chatterjee and M. 

Boso . . ■ 5 

Entomological Investigations on the Spike Disease 
• of Sandal (IS) Fulgoridae (Homopt.), by 
'. ' N. C. Chatterjeo and M, Bose . . .0.50 
Entomological Investigations on the Spike Disease 
of Sandal (19) — on the Life-history and Mor- 
phology of Petalocephaia nigrilinea Walk. 
(Jassidae, Homopt.), by N. C. Chatterjee . 12 
Entomological Investigations on the Spike Disease 
of Sandal (20) Studies on Insect Transmission, 
by C. Dover and M. Appanna . . .12 
—Immature Stages of Indian Coleoptera (14)— 

(Curculionidae), by J. C. M. Gardner . .18 
-On the Biology of the Mantidae (Orthopt.), by 

R, N. Mathur . . . . . . 0.12 

-Entomological Investigations on the Spike Disease 
of Sandal (21) Thyaanoptera, by T. V. Rama- 
krishna Ayyar . . . . .060 

-Entomological Investigations on the Spike Disease 
of Sandal (22) Formooidae (Hymen.), by 
Dorgadas Mukerji . . . . .050 

-Entomological Investigations on the Spike Disease 
of Sandal (23) Anthicidae, by Rudolf F. 
Heberdey . . . . ^ . . .070 

-Methods of Testing the Susceptibility of Timbers 
to Termite Attack, by C. Dover and R. N. 
Mathur . . .; . ...050 

-Immature Stages of Indian Coleoptera (15) — 

(Scolytidae), by J. C. M. Gardner . ,080 
-Entomological Investigations on the Spike Disease 
of Sandal (24) Pentatomidae (Hemipt.), by 
N. C. Chatterjee 10 
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ENTOMOLOGY SERIES— concld. 

Foeest Ebcobds (Old Skbies )—condd. 

Pmoe 

(exclusive 

erf packing, 

postage, 

etc.). 

. Rs. A. P. 

'"Vol. XX, Part X. — Stir Quelques Longicornis des Indes (Ceramby- 

cidae, Col.), by Jtf. N, Plavilstshikov . . 3 

* „ : Part XI.— New Termites from. India, by Thomas E. Snyder 9 

* „ ■ Part XII. — New Iebneumonidae from India and China, by 

R. A. Cushman . . . .".040 

Foeest Recobds (New Seeies). 

•Vol. I» No. 1. — Immature Stages of Indian Coleoptera (16) (Scarabaeoidea), 

•.• by J. CM. Gardner ■. . : . . . . 10 

* „ ., No. 2.— On the Biology of the Psyllidae (Homopt. ), by R. N. Mathur 6 

* ' „ No. 3.— Neue Brenthiden und Lyeiden aus Indian, by R. Kleine . 6 
m - % „ No. 4.' — Immature Stages of Indian Coleoptera (17) (Eucnemidae), 

by J. C. M. Gardner .040 

* „ No. 5. — Neue Attelabiden aus Indien (Cureulionidae, Col.), by 

Eduard Voss ■ . , Q 5 ■ 

* ♦, No. 6. — Biology of the Braconidae (Hymenopt.), by C. F. C. Beeson 

and S. N. Chatterjee 10 

* „ No. 7.' — Immature Stages of Indian Coleoptera (18) (Brenthidae), by 

J. C. M. Gardner . . . . . , . 10 

* „ No. 8. : — On the Biology of the Ichneumonidae (Hymendptera), by 

; C. F. C. Beeson and S. N. Chatterjee . . ', .080 

* „ No. 9. — On the Biology of the Tachinidae (Diptera), by the Bamo 

authors . ■ ■ . • . . ■ . .".'". . 10 

* „ No. 10.— Entomological investigations, on the Spike Disease of Sandal 

(25) Lepidoptera, by N. C. Chatterjee . . ..080 

* ' „ No. 11.'— New Indian Cur'oulionidae (Col.), by Sir Guy A. K. Marshall 10 

* „ No. 12. — Entomological Investigations on the Spike Disease of Sandal 

(26) Coecidae (Homopt.), by N. C. Chatterjee and T. V. 
Ramakrishna Ayyar . . . . . . .070 

* „ No. 13.— Entomological Investigations on the Spike Disease of Sandal 

(27) Chrysomelidae (Col.), by N. C. Chatterjee and G. D. 

Bhasin . .- 1 14 q 

MISCELLANEOUS PUBLICATIONS. 

Manuals. 

•Explanatory Notes on Forest Law. (Third Edition) , . . .220 

•Surveying and Drawing Manual, by F. A. Brining and D. N. Avasia . , 3 12 

, Oth KE Publications. 

•Forest College, Dehra Dun, Calendar, 2931 5 2 

•The Progress of Forest Research in India, 1934-35, Part I.— The Forest 

Institute Research . .'. . . . . . ...180 

•The Progress of Forest Research in India, 1934*35, Part II.- — Provincial 

Reports . ..200 

Progress Report of the Forest College, Dehra Dun, for the year 1932-33 '. 12 
•The Forest Research Institute, Dehra Dun, Guide . . . . .030 
Annual Returns of Statistics relating to Forest Administration in British 

India for 1933-34 . . . 2 14 

Classitifed List of Officers of the Indian and Provincial Forest Services and of 

the Forest Engineering Service in India and Burma on 1st July 1935 , 4 
tMalaria in Forest Areas, by Lt>-Col, J. A. S. Phillips . . . .020 

The abeee may be obtained- from the MANAGER OF PUBLICATIONS, CIVIL LINES, 
DELHI. i » 

•Also obtainable from the LIBRARIAN, FOREST RESEARCH INSTITUTE, 
DEHRA DUN. 

tObtainable only from the above Librarian. 



m 



APPENDIX lit 

Statement showing Officers-in-charge of Branches and Sections during 

the year 1935-36. 



Branch. 


Oflker-m-eharg*. 


8e«M0«. 


OiBcer-ln»charge. 


Prom 


To 


Silviculture . 


Mr. H. 0. Cham- 
pion, Sllvfcul- 
tortet. 


«■ 


- 


1-4-1035 


18-4-1936 




(Mr. M- V. Laurf*) 


.. 


.. 


M-4-19S5 


1-1-1936 




Mr. H. 6. Cham- 
pkm. 


.. 


.. 


2-M936 


81-3-1036 




Experimental . 


Mr. J. N. Sen Gupta 


1-4-1996 


81-3-1036 






Statistical 


Mr. M. A. Eakacai 


1-4-1035 


31-3-1936 


Botany . 


Mr. C. E. Parkin- 
son, Forest 
Botanist. 






1-4-1935 


81-8-1936 






Mycology 


Dr. E. D. Bagchee 


1-4-1085 


Sl-S-lSSff 


Economic 


(Mr.W.A-Battey), 
Forest Econo- 
mist, 




•• 


1-4-1635 


24-10-1936 




Capt. H. Trotter . 






85-10-1936 


31-3-1936 






Minor Potest 
Products. 


(Mr. W. A. Bailey) 
Capt. H. 1 rotter . 


1-4-193* 

26-10-1936 


94-10-1035 
91-3-1936 






Timber 1 eating 


Mr. V. D. Llmaye 


1-4-1036 


91-3-1030 






Wood Preserva- 
tion. 


Mr. S. Eamesam . 
(Mr. W. A. Bailey) 


1-4-1935 
12-4-1936 


11-4-1936 
M-S-1085 








Mr. S, Eamesam . 


12*6-1936 


31-3-1936 






Seasoning 


Dr. 8. N. Eaptir . 


1-4-1935 


14-10-1936 








(Mr. A. Eefiman) 


16-10-1935 


28-10-1986 








Dr. S. JT. KJapnr . 


28-10-1936 


31-3-1996 






Paper Palp 


Mr. M, P. Bhar- 

g*v». 


1-4-1985' 


Sl-3-I93fc 






Wood Techno- 
logy. 


Mr. E. A. Chow- 
dhary. 


1-4-1936 


1-1-1 986 








(Capt. H, Trotter) 


t-l-lOM 


3l-3-lfc#* 






Wood Workshop 


Mr. W. Kagfc> 


1-4-1936 


81-3-1095 


Entomology . 


Dr.C.P.C.Beeson, 
Forett Entomo- 
logist. 


Systematic En- 
tomologist. 


Mr. J. C. M. Gard- 
Mt. 


1-4-1 935 

1-4-1986 


81-3'-lfl38 
16-6-1995 








(Dr. C. P. C. Bee* 

son.) 


17-M98* 


8+-io-Hef 








Mr. 9. C. Mi Gart- 
ner. 


*1M« 


m-*-i9B» 


Bn>ChWnfet 


Dr. 8, Krishna 


.. 




l-4-lB3fr 


1-M9S6 




(Mr. T, P. Chose, 
Offlcer-ta-«harge, 
current duties). 




■• 


2-1-19S*} 


9Y-3vl93« 
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APPENDIX IV. 
Annual Fobm No. 24. 
Forest Research Institute. 
Summary of Revenue ana* Expenditure during 1935-$6, 



Budget Heads. 


Direction. 


BiMcai- 

tore 
PrsWh. 


Botany 
Branch. 


Ento- 
mology 
Branch. 


Eco- 
nomic 
Branch. 


Chemis- 
ts 
Branch. 


TOTAL 


I 


2 


3 


4 


S 


6 


7 


8 




%*. 


Se. 


**. 


Bs. 


Bs. 


Ba, 


Bs. 


JtETMU*. 
















V.—Mlscejlaneous — 
















(6) Other 8ourcee . 


703 


180 


70 


6 


2.B82 




3,780 


(rf) Sale of timber and 
furniture from Season- 
lnft and Wood Work- 
•hop Depot. 










262 




262 


Total Revenue 


708 


130 


70 


6 


8,124 




4,042 


EXFKH»mr»B. 
















A.— Conservancy, Main- 
tenance and Regenera- 
tion— 
















C. 1.— Purchase of Stores, 
tools and plant. 


193 


489 


817 


330 


2,244 


51 


4,064 


C. 2.— Commun icat ions 
and Buildings, Repairs 
and Maintenance. 


•• 


•■ 






" 


•• 


*|» 


C. S.— Miscellaneous— 
















(I) Temporary Estab- 
lishment on daily 
labour. 


870 


1,087 


4,394 


2,245 


2,430 


395 


11,422 


(2) Purchase of Timber 
for Seasoning and 
Preserving (Includ- 
ing freight and 
carting charge*). 


* " 


- * 






8,486 




3,485 


(3) Purchase of Coal, 
fair material*, che- 
micals and appara- 
tus. 




•* 




211 


10,733 


1,679 


12,623 


<4) Other Charge* . 


81 


2,848 


1,910 


940 


14,902 


388 


21,087 


total A, —Conservancy, 
Maintenance and Rege- 
neration. 


1,064 


4,434 


7,122 


8,728 


83,794 
t 


?.5U 
J 


62,661 
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APPENDIX JV—contd. 
Annual Form No, 24— contd, 

FOBEST EESEARCH INSTITUTE— COfUd, 

Summary of Revenue and Expenditure during 1935-36— oontd. 



Budget Heads. 


Direction. 


Silvicul- 
ture 
Branch. 


Botany 
Branch. 


Ento- 
mology 
Branch. 


Eco-- 
nomlc 

Branch, 


Chemis- 
Branch. 


TOTA1, 


1 


2 


3 


4 


5 


« 


7 


8 




Ba. 


Bs. 


Bs. 


Bs. 


Bs. 


B», 


Bs. 


EXPEKD1TURB — contd. 
















B,— Establishments— 
















I. — Pay of officers — 
















Non-voted — 
















(6) Superior officers 


15,686 


14,120 




26,869 


17,937 


... 


74,615 


Voted— 
















Superior officers 


46 


14,545 


32,938 


13,120 


94,884 


21,554 


1,77,093 


H— Pay of Establish- 
ment. 


43,875 


21,170 


9,225 


22,035 


07,540 


5,147 


1,98,990 


III. — Allowances — 
















(b) House rent and 
other allowances- 
















Voted . 


528 ' 










:,. 


523 


Travelling allowances — 
















(d) Superior officers— 
















Non-voted 




2,198 




2,001 


574 


.. 


4,773 


Voted . 


-i 














(e) Subordinate Forest 
and depot establish- 
ments. 


• 1,274 


3,515 


2,838 


2,302 


2,974 


132 


12,585 


(/) Office Establish- 
ment*. 


• 














IV ^-Contingencies— 
















(a) Stationery . 


61 


091 


18 


1 






961 


(fc) Carriage of records 
and tents. 


19$ 


1,771 


741 


368 


42 




8,118 


(c) Bents, rates and 
taxes, 


6,803 


107 


241 




234 




6,785 


(rf) Psy ol menials 
















<e) Official postage' . 


1,294 


250 


206 


208 


540 


16 


8,513 


</) Sundries 


11,670 


731 


920 


1,769 


1,789 


578 


17.4S7 
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APPENDIX IV— concld. 

Annual Form No. 24 — concld. 

Forest Research Institute — concld. 

Summary of Revenue Expenditure during 1935-36 — ooncld. 



Budget Heads. 


Direction. 


Silvicul- 
ture 
Branch. 


Botany 
Branch. 


Ento- 
mology 

Branch. 


Eco- 
nomic 
Branch. 


Chemis- 
try 
Branch. 


TOIAIi. 


1 


2 


8 
Rs. 

69 

345 

1,048 


4 


6 


6 


7 


8 


Exksditubb— concld, 

B.— Establishment— coxtd. 

TV.— Contingencies— 
eo*td. 

(?) Clothing and uni» 
form. 

(h) Telephone . 

V. — Cost of passage 
granted under Superior 
Civil Service Rules 
1924 (Non-voted). 


Be. 

828 
693 


Bs. 

66 
378 


Bs. 

80 

206 
1,200 


Bs. 

311 

1,376 
090 


Bs. 

26 
140 


Bs. 

879 

3,438 
3,238 


•Total B.— Establishments 


82,140 


60,760 


47,071 


70,165 


2,19,191 


27,591 


5,06,918 


Grand Total o* axi Ex- 
penditure ex per 8. — 

FOEBSTS. 


83,224 


66,184 


54,193 


73,891 


2,52,985 


30,102 


6,59,579 


Major Head 8-A.— Share of 
Capital charges financed 
from ordinary revenue. 










445 




445 


Surplus or deficit 


—82,521 


—65,045 


—54,123 


—73,885 


—2,50,300 


—30,102 


—5,55,982 



Notb. — The figures given In this statement have been prepared in the President's office and are based on 
the Summary of Revenue and Expenditure for March 1936 received from the Accountant General, Central 
Revenues. They do not include certain adjustments made in March final accounts by the Accountant 
General, Centra) Revenues, on account of leave salary, exchange accounts with ether Governments and 
expenditure incurred through High Commissioner on miscellaneous items. 
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CHAPTER I. 

GENERAL. 

Silviculture. — Most provinces report progress in the all-India 
investigation of the effect of seed origin in teak. Where teak is indi- 
genous, the local origin has usually given the best results as regards 
height and survival to date, though some imported origins have run 
them close. Nilambur and Travancore seed have given excellent results 
in most centres. Research on raising mixed crops in plantations also 
figures in most provincial reports and much useful experience and infor- 
mation is being accumulated. Nearly all provinces now report good 
progress on the allocation of selected areas of forest as permanent Pre- 
servation Plots, though one or two have still not done much. 

In Assam, an increased amount of silvicultural research has been 
done. In the evergreen forests it has been demonstrated that regenera- 
tion of Dipterocarps can be established in about 7 years as a result of 
one rain's weeding annually, Talauma reaching 30'-40' in this time. 
Terminalia myriocarpa seed is found to spread 400' to 500' down wind 
from seed trees. Sal natural regeneration investigations are giving 
promising results from rains weeding both in Imperaia and PolUnia 
grass types. 

Bengal sal natural regeneration experiments, on the other hand, are 
reported to have been disappointing. Investigations aiming at improve- 
ment of artificial regeneration work continue steadily. April stump 
planting with teak has given the best "results and growth from stumps 
of Lagerstrcemia Jlos-regince is even quicker than from seed. Leucwna 
appears to be the most suitable cover crop for use with teak, other than 
Tephrosia Candida, but apparently the soil must be inoculAtejl for satis* 
factory results. T. purpurea is found to develop into a tangled mass 
in the second year and so is unsuitable for use with sal. A search is in 



progress to 6nd a suitable substitute for Cryptomeria in the bills and for" 
gurjun in South Bengal where the demand for this species is dull and 
adequate supplies of it are probably available from natural regeneration. 
At the same time, the number of species planted on a divisional scale 
is to be reduced to the few best. Methods of pruning sal plantations 
are under experiment and will be tried on other species. 

In Bihar and Orissa the item most stressed is the far reaching results 
of experiments in irrigation of dry hill sides. Planted Aleurites has gone 
top dry after 2 or 3 years' growth and so does not appear promising. 
Bontbax winter planting of stumps has been found as successful as 
monsoon work {as at the Forest Research Institute). 

Bombay investigations have been mainly on sandal and teak thinning 
problems. Natural regeneration of sandal supplemented by dibbling 
in seed in poor forest infested with Lantana after an initial uprooting 
and burning of the latter has very successfully and cheaply stocked a 
considerable area. Early burning apparently does little harm to the 
tree. The teak thinning experiments have not yet given very conclusive 
results but the heaviest grade tried did not result in any serious amount 
of branching. Thinning experiments are also in progress with Acacia 
arabica in Sind. 

Burma reports that teak plants raised from entire seedlings put on 
appreciably more height growth during their third season of growth than 
the comparable sets from stumps, and appear likely to catch up to the 
latter, though this will .'not deprive the stumps of the advantage of more 
rapid early growth and' so less weeding. Covering the top of stumps 
planted out early was found to increase survivals considerably in areas 
where rainfall was not quite favourable enough for certain success. 
A longer root section than 8" was found to confer a small advantage in 
height growth not enough to cover extra trouble involved. 

Natural regeneration of teak in concentrated extraction coupes 
comes in in any case but establishment is definitely forwarded by clear- 
felling the residual growth and burning. The establishment period for 
Xylia is long and this species appears not to be so tolerant of shade as 
it is commonly believed to be. 

Useful growth statistics have become available from remeasurement 
of girth increment plots after 10 years of Bombax, Holopteka and Homa- 
Uum showing mean annual girth increment to be -63", -32* and -26* 
respectively, whilst a 27-year period indicates an increment of 0«35* 
for Peniacme. A trial line has demonstrated the unsuitabihty of the 
linear plot for collecting teak growth statistics in irregular forest where 
the stocking of this species is very low, and large compact plots of 300 
acres or so will be substituted. It has been found that the basal taper 
of teak does not alter with age but does differ with locality. 
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In the Central Provinces experiments have shewn that clearfelling 
the bamboo and burning two years in succession permits of the estab- 
lishment of teak regeneration where advance growth is plentiful. 
Taungya (agri-silvicultural) plantations are extending and erosion 
studies have been commenced in the headwaters of the Nerbudda. 
Lantana eradication measures in the Melghat where elephants are used 
for the purpose have resulted in grass growth sufficient to check re- 
invasion. 

Coorg experiments are mainly concerned with teak and sandal. The 
practice of burning teak plantations at the end of their first season has 
been demonstrated to result therein better height growth and less 
weeds. Pre-monsoon stump planting of teak has given good results. 

Madras has research work in progress on a big variety of problems 
and with a high standard of technique. Of special interest are the aeries 
of replicated thinning plots laid out in teak at Nilambur which should 
give most valuable data after a few years. Success in control measures 
is reported for preventing the spread of spike disease in sandal provided 
centres of infection are located and dealt with promptly. Lantana 
has been controlled by spraying with sodium chlorate and it has also 
been found that underplanted bamboo is able to push through and 
ultimately suppress it. Further evidence has been collected showing 
that in better quality teak plantations surface scraping is as effective 
as the more expensive forking of the soil ; even in an unfavourable 
area, early stump planting of teak was found to be advantageous and 
the root length is relatively unimportant. 

In dry forests, the Bombay " rab " method is rapidly extending 
and soil working has been found to be very beneficial to seedling regene- 
ration. The trimming of stumps in coppice coupes is definitely harmful. 

The Punjab reports continued experiments on strip fellings and 
humus removal for natural regeneration in fir forests. Artificial regene- 
ration experiments have been made with many indigenous and exotic 
species in both hills and plains. In the North-West Frontier Province, 
AilantJius glandulosa cuttings have been found useful for fixing land 
slips. 

In the United Provinces good progress with the sal natural regenera- 
tion problem is reported, the chief remaining problem being to obtain 
to order the whippy regeneration which it is now known how to get up. 
(It has been done once.) The phenomenal advance in skill in artificial 
regeneration is noteworthy. Baib grass plantations can be made quite 
easily and yield 8-10 mds. per acre. Linear sample plotsjfor study of 
growth in unevenaged forest now aggregate 41 miles in length. 

Botany. — In Assam, where the duties of the Botanical Officer are 
combined with those of Silviculturist, botanical collections were made 



in connection with the study of the ecology of the sal forests and the 
writing of the Flora of Assam. 

In Burma, the post of Forest Botanist still remained unfilled ; the 
Silviculturist continued to remain in charge of the maintenance of the 
herbarium to which some collections were added and with which those 
interested in the flora of Burma have remained in touch. The improve- 
ment of the Botanical Garden at Maymyo, which is under the care of 
the Forest Department, was continued and a further contribution to- 
wards its maintenance was made by the Maymyo Municipality in view 
of the increasing popularity of this garden. 

Entomology.— The investigation of the beehole borer completes itB 
first phase with the survey of beehole incidence throughout the main 
teak-bearing areas in Burma ; the regeneration policy can be based on 
these results. Further analyses tend to reverse previous generalisations 
and show that natural teak may contain more beeholes per cubic foot 
for age than adjoining plantation trees ; even if a higher beehole inci- 
dence occurs in plantations than in natural forest the better increment 
of the dominant plantation trees results in relatively less economic 
damage. Data were obtained on parasite incidence and its probable 
alternate host. The parasite's and predators of the teak defoliators 
have been extensively surveyed with the object of utilising them for 
biological control. 

In the Central Provinces vigorous control measures on the lines now 
standardised were carried out successfully in a sal borer epidemic in 
Mandla and Balaghat divisions. 

The research carried out by Madras on the insect fauna of sandal 
la recorded at length this year and its importance justifies its trans- 
ference from the chapter on silviculture to that on forest entomology. 
Spike has been produced on sandal trees caged with spiked trees and 
insects ; it is believed that the vector (or vectors) is one of the Jassidae, 
Pentatomidae or Fulgoridae found on sandal during the day time and 
the night time. The seasons of infection are March-May and August- 
October. The polyphagous character of the chief components of the 
caudal insect fauna is confirmed. 

Utilization. — The Provincial reports contain much information 
of interest. 

Assam has been active in starting investigations on numerous major 
and minor products, including a supply of 12 sample consignments of 
different timbers to the Gramophone Company in Calcutta for trial as 
gramophone cabinet woods. An attempt was also made to reorganise 
the cane trade which has been much upset of recent years by cut- throat 
competition. Plantations of Strychnos nux-vomica have been started 
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with a view to supplying seeds for the production of medicine for the 

treatment of cattle diseases. 

In Bengal, experiments on the departmental tapping of gurjun oil 
have been started, and various timbers have been sent out for trial for a 
variety of uses including picker arms, hammer handles, boat-building 
and life-saving apparatus. 

Bihar and Orissa has made a start on drawing up grading rules for 
hardwoods which is a useful step in the right direction. This Province 
also had considerable success with the exhibition held at Patna early in 
1936. The Forest Research Officer was in charge of the forest display 
and he was able to report the award of -several silver medals and certi- 
ficates of merit for exhibits displayed in the, forestry section. Such 
exhibitions undoubtedly help to bring the work of the Forest Depart- 
ment before the public eye and it is satisfactory to note that the United 
Provinces Forest department are taking steps to present a fine display 
at the provincial exhibition to be held at Lucknow during the coming 
cold weather. Bihar and Orissa is also taking steps to demonstrate 
the importance of proper seasoning to forest contractors and timber 
merchants and one seasoning shed has already been erected at G-oilkera. 

Burma's report is, as usual, full of interesting reading. Some of the 
more important activities of the year under review may be briefly sum- 
marised as follows : — 

(a) Observing the cutting of teak logs in Rangoon mills to estimate 
the conversion loss due to defects. 

{b) Conducting experiments in conjunction with Princes Risborough 
on the variation of moisture content of teak strips during 
transit to England. 

(c) Conducting experiments on end-coating teak logs at Kyet- 

pyugan Depot, Insein division, with various end-coating 
mixtures. 

(d) Organising experiments on the seasoning and working of teak 

and in-kanyin (Dipterocarpus spp.). 

(e) Working up data in connection with a proposal to fix royalties 

on teak by means of an Index figure. 

(/) Working up data on bee-holed squares. 
(g) Studying the variation in the quality of teak timber, 
(A) Preparation of notes and articles on Burmese timbers, the match- 
wood industry, the variation in market price of hardwoods 
throughout the province, etc. ' I 

(i) Answering miscellaneous questions on Burmese timbers, lac, 
cutch, paper-pulp, bamboos, tmg (Aleurites spp.), oil and 
other minor forest produce. 



6 

The Central Provinces report progress in several directions and record 
higher prices generally at auctions throughout the year. 

Madras hopes to devote more time to the study of market conditions, 
the more extensive uses of wood, seasoning, wood preservation, the deve- 
lopment of lac, the possibilities of the paper industry in the Province, 
propaganda and the organisation of exhibitions. For this purpose the 
Forest Utilization Officer has been relieved of the duty of organising 
the auction sales at timber depots. 

The Punjab reports an experiment on the effect of sawing and launch- 
ing sleepers at different times of the year and the United Provinces 
records some information on resin tapping. 
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CHAPTER O. 

SILVICULTUEE AND WORKING PLANS. 

ASSAM. 
I.— Experimental Silviculture. 

(i) General. 

Mr. C. Purkayastha, Deputy Conservator of Forests, held the com- 
bined post of Botanical Officer and Silviculturist. Most of his time was 
spent on silvicnltural work, inspecting the plantations and checking the 
plantation programmes of the Divisional Forest Officers. The planta- 
tion scheme of the Garo Hills division was prepared by him. During 
the year 2 experimental gardens and 6 experimental plots were started. 

(ii) Natural Regeneration. 

A. — Evergreen Forests. 

(i) Dipterocarpus macrocarpus (hollong) — Mesua ferrea (nakor) type. 

From the experiments in the Jeypore Reserve it appears that with 
an open overhead canopy, advance growth of hollong can be established 
by one weeding each rains in about 7 years by which time the seedlings 
attain a height of 6'-7'. Of the Magnohaceous components of the mix- 
ture, Talauma pheUocarpa is the quickest growing, attaining a height 
of 30'-40' in 5-6 years. 

An enumeration of the seedlings of valuable species in Experimental 
Plot No, 4 covering 4-1 acres shows that almost every square of 12' X 12' 
is stocked with seedlings of some valuable species. 64'2 per cent, of 
the squares is stocked with seedlings of hollong, the predominant species 
of the type, 6-9 per cent, contains valuable sopas (MagnoliacecB except 
Magnolia griffithii), 21*4 per cent, seedlings of the other valuable species 
such as Artocarpus chaplasha (sam), Amoora wallichii (amari), Cinna- 
momum glanduliferum (gunserai), Dysoxylum hamikanii (gendheK poma) 
— the first two predominating. The seedlings occur in all stages from 
one year old upwards. As there is no record of the initial condition 
of the reproduction when the experiment was started, it is difficult to 
say how many of the existing seedling- crop have come up as a result 
of the treatment, but it is certain that from now onwards, if the canopy 
is opened out and weeds kept under control, a valuable crop can be 
established within a reasonable time. 



{ii) DUlenia indica (outenga) — Mesua ferrea (nahor) type ':— 

An analysis of the figures of successive measurements of seedling 
heights of nahor in the Diroi Reserve Experimental Plot seems to confirm 
last year's conclusion that nahor seedlings grow better under a closed 
condition of the canopy at least in their earlier years. Definite conclu- 
sions cannot yet be drawn till the experiment has been watched for a few 
years more. 

(iii) Terminalia myriocarpa (kollock) type :— 

The following conclusions were reached from the experiments carried 
out in Sadiya division. 

(a) As far as Sadiya was concerned, the wind direction can be taken 
as southerly during the fruiting season, i.e., January to March. 

(6) The estimated range of seed dispersal is about 400'-500' in the 
open. 

(c) In Sadiya where the soil is light silt, surface wounding of soil 
is enough for successful regeneration of this species, but the 
same result may not be obtained similarly in other areas 
with different soil conditions. 

B.— Sal Forests. 

(i) Kamruf. — The following from the remarks of the Inspector 
General of Forests summarises the whole position : — 

u The original large groups have failed chiefly due, I think, to the 
heavy fellings made which caused the grass to get out of control resulting 
iti fierce fires which destroyed the original seedlings existing at the start. 
****** During the past three years, however, very great attention has 
been given locally to this question of the natural regeneration of sal 
and ****** very great progress has been made chiefly from the uprooting 
of Eupatorium and rains weeding of the groups. ****** There are 
fully regenerated groups still in the whippy state in Khokapara, Dhokin 
Sandubi and Modoki, many of which will certainly reach the established 
stage. ****** In. many of the plains areas not allotted to P.B.I, 
clearing the undergrowth, uprooting Eupatorium and removing rubbish 
in the overwood have resulted in complete reproduction which has come 
up under a moderate shelterwood. ****** I am convinced that the 
present works have every promise of success and the operation ****** 
may continue as far as this is possible." 

(ii) Kachugaon.-~ In Polo III a pure sau (Pollinia) area of 10 acres 
was cleared by pulling up the sau and burning it before seed-fall. Two 
weedings were carried out in the rains. Seedlings are now found in 
profusion and an examination of the surrounds of this area in the winter 
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revealed that there is sufficient recruitment on the ground, though the 
plants were recovered by heavy sau in the rainy season ; it appears pos- 
sible that even weeding in the second year after recruitment has taken 
place may result in regeneration. Before applying this technique it 
has to be found out whether enough seeds can reach the soil through a 
mat of sau grass, Sau in the surrounding area here got burnt along with 
the experimental area and the rcgrowth of this grass was not sufficiently 
thick at the time of seed-fall to prevent seeds reaching the ground. 

Experimental Plots laid out to study the spread of thatch in sau 
area show that, while thatch will spread in sau once it is there, the inva- 
sion is not always satisfactorily rapid in spite of the annual burning, 

(iii) Haliugaon. — An experiment has been started in the Terai area 
with a view to determine the effect of burning and weeding in different 
seasons on sal regeneration under an open shelterwood with and without 
an open underwood. 

(iv) Darrang.— The Divisional Forest Officer is experimenting with 
the effect of rains weeding on whippy seedlings of sal in the Garumari 
reserve, 

(iii) Investigation on Seeds. 

(a) The weight of seeds and germination tests. 

The results of the experiments started between 1926-28 have been 
tabulated. A comparison of the results of the old experiment and the 
works carried out in the Experimental Garden at Lowacherra shows 
that in the case of Magnolia seeds, too early collection does not give 
germination. Experience gained in carrying out the tests of the species 
of this order shows that (1), Seeds of the Michelias and Talauma phello- 
carpa should be collected when fully ripe, i.e., when the carpels begin to 
dehisce ; the pulp surrounding the seed is then dark crimson and the 
testa shining black ; (2), Before sowing, water test should be carried out 
to ehminate the bad seeds ; (3), Seeds must be coated with red lead before 
sowing otherwise ants will spoil them ; (4), Seeds must be sown soon 
after collection ; (5), Germination begins in the cold weather sometime 
in December but continues right up to May. Magnolias are the most 
valuable species of the mixed evergreen forests but this is the first time 
systematic tests have been instituted. Difference in the results of the 
1926-28 experiment and that of the year under review has shown that 
the germination per cent, and the length of the germination period can 
be increased 5 to 6 times by treatment of the seeds ; this is a very im- 
portant matter as the seed collection is difficult. 

(iv) Investigation on Seedlings* 
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(v) Investigation on Trees and Crops. 

(a) Phenological data. — Observations are being made on 8 sal trees 
in different parts of the province. 

(b) Inheritance of individual characters. — There are distinct growth 
forms of Lager strce-mia ftos-reginw and experiments have been started 
with a view to find out whether these are hereditary characters. 

(c) Root eowi^etata'on.— Investigation is in progress to study the effect 
of root competition of the suppressed and dominated stems on the domi- 
nant stems in the young plantations of sal. 

(vi) Nursery Works. 

Dipterocarpus maerocarpus (holhng).— This is a species of the vege- 
tation of climax type and it is suspected that low plant per cent, (about 
4 per cent.) in artificial regeneration of this species may be due to the 
change in soil conditions caused by burning and hoeing. An experi- 
ment has been initiated to investigate this problem. 

(vii) Artificial Regeneration. 

(a) Dipterocarpus maerocarpus (hollong).- — The following information 
is gained from an experiment with artificial regeneration of this species — 

Germination per cent. . 12-3 per cenfc. 

Plant per cent» ... , . . 4*0 „ 

Maximum height attained in 8 years 23' 

Average height attained in 8 years 18' 

(b) Amoora wallichii (antari), — ■Experiments with artificial regenera- 
tion of this species show that a twig borer is the worst enemy of this 
species and mixture by small patches is not likely to provide a remedy 
from the pest of this nature. 

(c) Terminalia myriocarpa (holloek). — Experiments are in progress 
in the Hakati Experimental Garden of Sadiya division, to see : — 

(1) Whether cultivation of mustard as a field crop prior to the sow- 

ing of holloek has any detrimental effect. 

(2) Whether sowing in lines 6' apart, or sowing at stakes 6'x6', 

or transplanting nursery raised seedlings at stakes 6'x6' has 
any advantage as regards cost and the quality of the 
stems over the divisional practice of sowing holloek in broad 
strips wide apart. Under the present system the dominant 
stems are always the edge trees which bend outwards. 

(d) Lagerstrmmia fios-reginee (ajhar). — Experiments are in progress 
to determine the best time for planting stumps ; stumps have been put 
out every fortnight from Mid-February to Mid-April, 
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(e) Artocarpus chaplasha (sam).— An experiment with stump 
planting in Lowacherra Experimental Garden shows that use of 1-year 
old stumps has no advantage over direct sowing, but that using 2-year 
old stumps is superior to both direct sowing and to 1-year old stumps, 
the growth being almost double. Experiment is being repeated. 

(viii) Tending. 

The sal taungyas in the Garo Hills division. — The following tending 
programme has been prescribed provisionally where initial spacing is 
about 12' apart in lines — 

Ist-3rd year , 2 weediugs every year. 

4th year . . .2 weedings, and a thinning aiming at the removal of sup- 
pressed and dominated stems, and spacing out of domi- 
nant plants about 3'-4' apart in the hilly areas where 
rat damage is not very serious, 

6th year . . .1 weeding and thinning in the plains areas on the line 
suggested for hilly areas. (This operation is delayed 
by a year as rat damage is fairly serious up to the 4th 
year in the plains.) 

6th year . . .1 weeding and climber cutting. 

7th year . . . Climber cutting. 

8th year « » Undergrowth, cutting and early burning. 

9th year . . . Undergrowth cutting and early burning. 

10th year . . . Thinning and fire protection. 

Gmelina plantation in Sylhet division. — All Zoraw^ws-attacked trees 
have been felled in one operation over the whole division. This has 
opened out the crop considerably and it will be interesting to watch 
Loranthus propagation from now onwards. 

Sal. — The experiment in Nowgong with different spacing to study 
the comparative cost of raising sal plantations is being continued and it 
is expected that by the next year some figures will be available. 

(ix) Mixtures. 

Artocarpus chaplasha and Dipterocarpus turbinatus in intimate mix- 
ture with Gmelina has been started in Sylhet division on the lines sug- 
gested in the Plantation Scheme, i.e., Gmelina in 4 corners and either 
Artocarpus chaplasha or Dipterocarpus turbinatus in the centre. It is 
too early to record results. 

Considerable difficulties are being experienced in raising most of the 
valuable but slow growing species such as Akeodaphne owdenii, Amoora 
wallichii, Phosbe goalparensis, etc. Magnolias are fast growing but due 
to difficulty in seed collection and germination, large areas cannot be 
covered by these species. The problem is further complicated by the 
soil deterioration that is caused in the type of the locality *vhere they 
occur unless a closed canopy can be re-established in 3 or 4 years. 
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Experiments have been undertaken in Darrang and Sibsagar to grow 
them in mixture with fast growing species such as Terminalia myriocarpa, 
Moras laevigata, Cedrela toona, Chichrassia tabularis, etc. The proposed 
technique is to put 3 lines of fast growers with one line of slow growers — 
the idea being that thinning out of the edge lines of the fast growers will 
ensure proper light condition for the development of the slow growing 
shade bearers as well as of the central line of fast growers, and that the 
ultimate crop will be an intimate mixture of light demanders and shade 
bearers limited to two species covering not less than 2-J acres in any one 
patch. If the experiment proves successful, it may be more profitable 
financially than pure plantations of fast growing light demanders, which 
require large growing space resulting in a very small number of stems 
in the final crop. 

The experiment will be watched with interest but till definite results 
have been obtained the present policy of getting a mixture by means 
of pure patches of small size (2f -5 acres) will be continued. 

(x) Underplanting. 
Nothing to report. 

(xi) SilvicuUural Systems. 
Nil. 

(xii) Miscellaneous. 

Preservation Plots.— A large number of plots were selected in different 
parts of the province by . respective Divisional Forest Officers. These 
have now been scrutinised. Those which did not meet the object of 
preservation have been rejected and fresh ones added to the list. Almost 
all the main types of the forests of the province are now well represented. 

BENGAL. 

I. — EXPERIMENTAL SILVICULTURE. 

Natural Regeneration of Sal. — In Buxa division attempts to regene- 
rate naturally areas in the Bhabar tract have not met with any great 
success. There is little to report in addition to what was noted last 
year but a survey of the position was made at the close of the year and 
it was considered that in the Santrabari plot, the canopy was too open, 
and evergreen shrubs and coppice would require to be cut back annually, 
together with weedings, in the rains. 

In the Raimatong Bhabar, it was felt that the canopy was not open 
enough to allow of the replacement of Pollinia ciliata by Imjperata arun- 
dinacea. 
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The results of the experiments in Darjeeling division at Peshoke 
undertaken by Darjeeling divisional staff are disappointing, and it is 
concluded that burning only will not induce regeneration quickly 
enough, if at all. 

The Conservator of Forests and Silviculturist have been permitted 
by Government to visit Kamrup in April and September of next year, 
and it is hoped that this visit will show whether the methods so fax 
adopted vary from those in operation in Kamrup, and if so whether our 
failure is due to this. 

Evergreen forests of Kas.>along, Chittagong Hill Tracts. — It appears 
reasonably certain that the treatment outlined in the detailed report 
of la>! year will allow of the establishment of advance growth already 
on the ground : a new experimental plot was laid out to carry out these 
operations. 

What is now required is to find out whether, and at what stage, it 
will be possible to carry out concentrated fellings in such areas, as the 
success of departmental extraction depends on intensive fellings. It 
is proposed therefore that a large scale Divisional Experiment should be 
laid out next year. 

Dipterocarpus spp. — " Notching " of D, turbinatus under high shade 
as suggested in last year's report was done by divisional staff in a fuel 
coupe. Results to date were, as expected, exceedingly good, and costs 
were low. 

It is of importance, however, to note that while the success of this 
system with D. turbinatus is reasonably certain, there has been very 
little success with D. costatus and D. pilosus and experiments with these 
species are being continued. 

Another point of policy is worthy of consideration. There are large 
areas of gurjun throughout Chittagong division for which the demand 
is very poor. So far attempts at restocking have mainly been with 
gurjun, and other more commercially valuable species have been rather 
neglected. It is interesting therefore to note that Hopea odorata and 
Eugenia grandis have been tried in these experiments and so far show 
fair promise of success. 

It would perhapr, be wiser to concentrate on valuable species other 
than gurjuns, and arrange for tending of ihe patches of valuable pole 
crops of gurjun which occur throughout the length and breadth of the 
Chittagong division. Experiments on the latter are being undertaken, 
mainly to watch the effect of cutting back miscellaneous species in 
gurjun pole areas, and also the effect of fire in reducing evergdl en under- 
growth. 
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Nursery and Plantation work.— Nurseries were maintained at Takdah, 
Sukna and Hazarikhil. Government sanction was not received to open 
a nursery and garden at Kuntimari in Jalpaiguri division for experiment 
in khurkhani soil. 

Talcdah. — This area is maintained by the Darjeeling division in 
consultation with the Silvicultural division. Its importance cannot be 
overestimated as it is hoped that from the numerous species now under 
experiment it will be possible to find something to replace Cryptomeria 
japwvka as a plantation species. 

Some 74 species of seed were sown during the year. The Divisional 
Forest Officer, Darjeeling, arranges for planting out seedlings of these 
exotics in his plantations. 

(II) Sukna (Kurseong division). — This garden and nursery was 
maintained and routine experiments made in various indigenous and 
exotic species. 

Of interest are Canarium euphyllum and Steroulia campanulata from 
the Andamans. Germination per cent, was exceedingly low in the 
former, but fair in the latter. Other species of interest are Acacia 
lenticularis, Morus alba (from Changa Manga) and Dalbergia latifolia. 

(III) Hazarikhil, — Routine tests were carried out for numerous 
species. Sterculia campanulata shows promise here as also Diptero- 
carpus tuberculatus among exotics. Xylia dolabriformis seed was obtained 
and will be tested. 

Anogeissus acuminata, has done extremely well and shows promise 
of rapid growth. 

Stwnp planting.— The teak plot, in which stumps were planted at 
fortnightly intervals from April to July still show that the earlier plant- 
ings are best in terms of height growth and that they grow faster than 
corresponding sowings or transplantings. 

A disturbing feature was the appearance in this plot of canker in 40 
per cent, of the stems as against only 20 per cent, in a transplanted 
plantation of equal sbed plants. This may only be a fortuitous circum- 
stance but merits further study. 

Experiments in stump planting of other species are being continued. 

In Buxa division the advantage of stump planting as far as height 
growth, and consequently powers of surviving suppression by weed 
growth, is exemplified in Lagerstrcemia fios-reginw but a complication 
arises in that multiple shoots arise which presumably will have to be 
reduced. 

Fuel taungyas. — These were continued in Kalimpong division with 

success. There is little to add to what was reported last year. It is 
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hoped that experiments with these and other species will eventually 
give information as to which species will be most suitable for fuel taung- 
yas ; Casuarina and bracatinga a kind of AIMzzia from Brazil are being 
experimented with in the nursery. 

Artificial regeneration of sal without taungya cultivators. — The small 
plots laid out at Raimatong have given rather inconclusive data, but the 
following facts emerge : — 

(i) Tephrosia Candida keeps down weeds, but itself requires tending 
and keeping in check. 

(ii) Imperata arundinacea is preferable to Pollinia ciliata or Anthis* 
tiria gigantea for establishment of sal, but grows rank if no 
kept back. (It is suggested that pressing down thatch at 
the beginning of the growing season and probably again at 
the beginning of the rains is preferable to cutting.) 

(iii) Rains weedings are beneficial if not essential. 

Not*.— The installation of a water supply at Bnxa Road will allow of fowigya 
cultivation there. 

Bamboos.— Experiments in introduction of bamboos into Baraiya- 
dhala were continued. Mortality was 39 per cent, for Melocanna bambu- 
soides and 47 per cent, for Bambusa tulda, partly due to an accidental 
fire. 

Sowings in 1934 of the above, together with Bambusa pdyrmrpha 
and Dendrocalamus longispathus gave poor results. 

These sowings were supplemented by nursery (and in the case of 
Bambusa tulda t forest) transplants with fair success. 

It is interesting to note that Bambusa tulda continued flowering in 
forests of this Range this year, and the rhizomes planted out in 1933, 
1934 and 1935 in these plots have also flowered and are dying. 

Cover crops.— Experiments continue on this subject. 

Tephrosia purpurea has not continued to exhibit the promising 
appearance reported last year, as it forms a tangled mass over and be- 
tween the sal lines and makes weeding difficult. Except in very moist 
areas it is leafless in the hot weather. 

Leea msjxi.— -There is nothing to add to last year's report. 

Leucama glauca. — This species appears to be the most suitable cover 
crop other than Tephrosia Candida so far but has the disadvantage of 
requiring inoculated soil. 

Ricinus communis. — This was tried in the Rynkheong ranee, Chitta- 
gong Hill Tracts, by the Divisional Forest Officer in a Artocar^us chap- 
lasha area to keep down thatch but has not been a success as although 
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to begin with it was effective, it also suppressed the forest crop, and 
when it died after 2 years, the plants had not attained sufficient height 
to get above the fresh thatch invasion. 

It was tried again in 1935 Sitapahar, Chittagong Hill Tracts with 
gurjun and results will be noted. 

Lagerstrcemia Jlos-regince. — The thatch-suppressing powers of this 
species are well known, and it is suggested, from an experiment in Ryn- 
kheong range, Chittagong Hill Tracts, that it may be made use of as a 
cover crop. In this particular experiment Trewia nvdiftora and Lager- 
strcemia flos-regince, by alternate plants, were put into a heavy kkagra 
(Saccharum narenga) area, Both are growing well and the floor is clean. 

Grassy blanks in sal plantations. — The method of treatment outlined 
in last year's annual report is still the best method known of dealing 
with such areas. 

It is suggested, however, that an experiment be made next year with 
early burning only, i.e., not later than January 15th, with coppicing of 
ml. 

Eradication of climbers. — From observations it would appear that 
hoeing up roots, while immediately more costly is preferable to cutting 
6" below ground, and that annual cutting has little effect. 

Crypttmeria japonica.—As noted last year experiments are being 
undertaken to try to reduce the rate of growth by closer planting. This 
will be costly, and it is suggested that parallel experiments should be 
made in planting of 3-year old plants in established plantation or coppice 
coupes to see whether similar results may be obtained by overhead 
suppression. 

Mixtures in plantations. — There is little to add to last, year's report, 
as it will take time to obtain conclusive results. 

Generally, it is now felt that alternating groups of " lines ** (strips) is 
the most convenient and likely method of forming permanent mixtures, 
but mixed line sowings in the mixtures noted last year are still in practice 
and are very satisfactory. 

Alternate Hues of Treuia nudiflora and Lagerstrcstmia flos-reginae 
in Chittagong Hill Tracts show promise, as also "quincunx " Bawtbusa 
tulda seedlings (from forest) with teak. This bamboo has also been 
transplanted with Gmelina arborea in Chittagong Hill Tracts in a 1935 
plantation and results will be noted with interest in view of the excellent 
appearance of Gmelina arborea and Melocanna bambusoides (natural) 
in 1923 plantation of Rynkheong Tange. 

Under planting.— There is little to add to last year's leport on this 
subject, and experiments continue. 
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Thinnings. — The thinning note mentioned last year is still with the 
press, but its principles have been followed in the course of thinnings in 
both silvicultural plots, and divisions. 

There is still considerable difference of opinion as to whether sup- 
pressed and dominated trees should be left and removed in the course 
of thinnings, and also whether thinnings should be heavy or light. 

In connection with thinnings in sal, the question of epicormic branches 
arose. It is a fact that much of our plantation sal exhibits this feature 
to a greater or less extent. This is not directly due to the somewhat 
heavier thinnings now in operation, but it is due to our failure to anti- 
cipate suppression, Thmnings let in sufficient light to allow epicormics, 
already present, to flourish. Whether this is purely temporary, and 
whether the ultimate quality of timber will be diminished remains to be 
seen. It is however a demonstrable fact in both natural forest and 
plantation that trees with above average crown development show clean 
boles, many of the trees with double leaders exhibiting this feature. 

Experiments will be made in Buxa division in spacing out 3 to 4 year 

old sal to 6' spacing instead of waiting for the first thinning, under current 
practice, not due till after the 6th growing season. It is hoped that this 
" spacing thinning " will allow proper crown development and reduce 
the tendency to form epicormics. 

Soil samples. — A report on these was received from Br, J. C. Ghosh 
to whom our thanks are due. It appears therefrom that burning in 
sal plantations does not materially affect soil conditions, but until soil 
profiles have been examined, no definite conclusion can be drawn. It is 
hoped Dr. Ghosh will continue his investigations next year. 

Preservation Plots, — 27 plots were maintained and will be increased 
as opportunity occurs. Further plots are required in the Sundarbans— 
and also in parts of the Chittagong and Chittagong Hill Tracts districts. 

Ring countings and stem analyses. — -Stem analyses of 21 trees of 13 
different species were carried out during the year. The total to date is 
now 182. 

369 experimental plots and statistical plots were maintained during 
the year by the Silvicultural division. 

Special investigations. — (1) Pruning. — The question of pruning 
in plantations was under consideration during the year, both for sal 
and other species. Plots were laid out in Buxa division in sal to study 
costs, effects and practicability of different methods of pruning :-— 
namely, pruning flush to the bark, in comparison with pruning down to 
cambium, and also pruning of a certain number of selected trees within 
an area in comparison with pruning all trees. 
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It is suggested that further experimental plots be originated for other 
species, e.g., Cedrela toona, Terminalia myriocarpa, Bvcklandia popvlnea, 
Michelia excelsa. 

Limitation of species .—Perhaps this question is the most important 
of all points under consideration during the year. 

During the year under review it was decided that with a view to 
formulating a plantation policy the Forest Utilisation Officer and Silvi- 
culturist should prepare a list of commercially valuable or potentially 
valuable species suitable for restocking our areas, and it was 
suggested that to ensure adequate supplies at maturity, not more than 4 
species should be put out in any one cutting series. 

This list was accordingly prepared and is now under consideration 

with Divisional Forest Officers. It is hoped that the question will be a 
fait accompli by the end of the rains and that thereafter there will be 
continuity in plantation policy. 

BIHAE AND ORISSA. 

I. —Experimental Silviculture. 

(i) General. 

Mr. F. C. Osmaston, I.F.S., was in charge of the Division till April 
30th, 1935, when Mr. W. D. M. Warren, I.F.S., took over the Division. 
He held the charge for the remaining period of the year. 

(ii) Natural Regeneration. 

Casuarina.—'Ne'w plots, Nos. 62 and 63 Casuarina Plantation, Puri, 
are to investigate whether in 9' X 10' spacing, the lower branches can be 
layered at the time a thinning is made, if so, what should be the thinning 
intensity and at what age the operation should be carried out, in order 
to have the area completely restocked, when clear-felling is made at 
12-15 years of age. 

Sal burning, Puri. — The results of the recounts of regeneration in 
plots 49-57 taken after a lapse of three years show that the canopy must 
be opened if maximum recruitment is to be obtained, and that otherwise 
annual burning produces retrogression. With open canopy, annual 
burning with or without cutting back or hoeing encourages recruitment, 
and to a lesser extent so does biennial burning with or without hoeing. 
Progression also takes place except for biennial burning combined with 
hoeing when there is retrogression. Unfortunately there is no experi- 
ment to compare open canopy plus burning against open canopy plus 
cutting back, so that we are still left in ignorance as to whether burning 
is better than cutting back. 
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(iii) Seeds (collection, toeight, germination, per cent.) 

Teak.— Germination per cent, varied in eight different experiments 
from 26 per cent, to 48 per cent. The quickest germination occurred 
in ten days and the slowest in 128 days. In all experiments 50 per cent. 
had germinated within 36 days. 

(iv) Nursery Work. 
Nil. 

(v) Artificial Regeneration including taungya. 

Bombax malabaricum.— -Stumps succeed equally when planted in 
the cold or hot weather. It was the only species of which this could be 
said. 

Teak. — Hot weather stump planting again failed in Ranchi, Angul 
and Kolhan except where put out after the first showers had fallen, but 
those put out on the 27th May 1935 in Palamau succeeded. 

Casuarina.— Sixty- two branches buried without half slitting gave 
24 branches growing well one year later or 38-7 per cent. Twenty-four 
half slit branches gave 15 good results or 62-5 per cent. The slit method 
would appear to give the best results with layering. 

Aleurites fordii. — Two year and three year old plants are not looking 
very healthy. Many have become top-dry. Casualties have been 
greatest in the unmanured plots. 

Rosewood and Pterocarpus marsupium.— Experience shows that rose- 
wood and bija plants must be at least one year old if not two, before 
planting out, otherwise they are liable to be smothered by weeds. 

(vi) Reclamation and Afforestation. 

Nil 

(vii) Tending— Thinnings and Cleanings, 

Thinnings j Kolhan. — 445 acres of Sal Pole forest were thinned by the 
H times diameter in inches called feet method at a cost of Rs, 1,738. 
The method produces very good uniform results much better than could 
be expected, if the thinning officer had no such rule to help him. The 
formula is based upon the table for Sal High forest, to be found on page 
120 of the Forest Pocket Book, showing distances apart of stems for 
average diameters, and is within 6 inches of being correct for every 
diameter class except the 6" and the 8" classes where spacings in the table 
are greater. In intensity, the thinning is C grade, but if difficulty is 
experienced in selling the thinned material, dominated and suppressed 
trees may be left standing, in which case the thinning is a li£hfj crown 
one. The drawbacks to leaving dominated and suppressed stems, how- 
ever, is that the full effect of the thinning is obscured. 
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(viii) Mixtures. 
Nil. 

(ix) Under-planting. 
Nil 

(x) Silvwultural System. 



Nil 



(xi) Miscellaneous. 



Irrigation of dry hill sal areas—Kolhan. — Costs have now been reduced 
to Rs. 100 per mile by using rubble and earth bundhs and pits to cheek the 
rush of water. Twenty-one miles of trenches have now been dug. The 
effect of irrigation appears to be (a) to increase the humidity, (b) to 
lower the night temperature and probably the day temperature too and 
(c) to induce rain to fall under favourable conditions. Sal seedlings 
showed no signs of dying back in May and were profuse in many places. 
Regeneration under a close canopy has shot up from 3'-4' high to a 
definite under^storey 10'-12' high. Showers fell in May for an average 
distance of 3| miles around the area, when none were recorded elsewhere 
in the neighbourhood. The overwood of overmature crooked unthrifty 
Q. IV-V trees should be clear-felled soon, once blanks are filled up, in 
order to enable a better crop to take their place. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

The draft Working Plans for Kolhan and Saranda divisions were sub- 
mitted and have since been sanctioned. Revision of the Working Plan 
for the Protected Forests in Chaibassa division was undertaken and a 
preliminary report submitted. 

(ii) Yield, Volume and Form Factors. 

Volume and outturn statistics collection for Conversion Working 
Circle and Hill Working Circle Coupes was continued in Kolhan division. 

BOMBAY. 

L — Experimental Silviculture. 

(i) General. 

In the absence of a separate organisation to deal with silviculture 
-nd research the Chief Conservator's office continued to control research 
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work of a general character. There were 10 subjects under investiga- 
tion during the year. A few problems of purely local interest were 
taken up for investigation by the Divisional Forest Officers concerned 
under the general control of their Conservators. 

The work done and observations made are briefly described below : — 

(ii) Natural Regeneration. 

Sandal (Santalum album). — Subject No. 28. — Effect of early burning 
on sandalwood growth and regeneration. (Division :— BeJgaum.) 

The 2nd remeasurements of the 100 sandal trees in each of the plot* 
28A and 28B were taken in December 1935. The trees were reclassified 
into 1" girth and 3' height classes with the following results : — • 





Plot A. 


Plot B. 


Average girth at — 

Original measurement . • 
1st remeaaurement 


(Protected.) 

4-97* 
5-60* 


(Early burnt.) 

5-59* 
5-65* 


2nd remeaaurement 


5-63* 


5-65* 


Average height at- — 

Original measurement * 


1212' 


12-27' 


1st reraeasurement 


12-66' 


12-84' 


2nd reraeasurement 


12-72' 


1287' 



There is no significant difference in the average girth and height 
development between the plots and this confirms the result obtained 
in the original experiment. 

The Suviculturist, Dehra Dun, suggested that these trees should 
be kept under observation for 3 years. One more remeasurement 
therefore remains to be taken for the completion of this experiment. 

(v) Artificial Regeneration. 

Hirda (Terminalia- chebuh).— Subject No. 37. — Sowing and planting 
of hirda on hterile soil in the shade of existing shrubs or small trees, 
(Divisions— Poona and Satara.) 

In the Vadgaon range of the Poona division 2 plots have been 
formed. In one plot hirda seed was sown in 100 pits, 3 seeds in each 
pit, and in the other 100 stumps were planted in the shade of existing 
shrubs or small trees. Ill seedlings resulted from the sowing, and 
96 stumps gave shoots. Weedings were carried out in August and 
December 1935, earthing up was done in December 1935 and watering 
from February 1936. The survivals in February 1936 were 60 seed- 
lings and 66 transplants. 

This experiment could not be replicated in the Satara division for 
want of seedlings for stump planting. The seedlings have been raised 
in a nursery but the Divisional Forest Officer is of opinion that under 
the conditions prevailing at Mahableshwar stumps from 2-year old 
seedlings are necessary for obtaining satisfactory results. 
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Teak (Teclona grandis),— T The felling and burning of a small area 
of evergreen forest at Helwak in the Satara division was done and on 
the site teak seed was sown. The results were very good and the seed- 
lings which are strong and healthy show exceptional growth for this 
division. 

Sandal (Santalum album) (Belgaum division). — The sandalwood re- 
generation work mentioned in the last year's report was continued 
during the year with the most encouraging results. The whole area 
of 30 acres was again gone over and all blanks planted up and casualties 
replaced by fresh dibbles. The Lantana which was cut back and burnt 
in 1934 threw out new sprouts which provided excellent protection for 
the new plants. Altogether there are some 6,300 one-year old plants 
and 3,000 2-year old plants in the area. The stocking is said to be 
excellent — as a most valuable plantation has been raised at practically 
no cost on what was a worthless bit of jungle infested with Lantana. 

Miscellaneous species. 

(Larkana division — Sind.) 

Experimental sowings of tali (DaWergia sissoo) and mulberry seeds 
obtained from the Punjab were carried out in the Bahaman forest. 
Germination was on the whole excellent, being over 80 per cent. The 
seedlings are healthy and vigorous, though the rate of growth does 
not appear to be as good as that in the older plantations presumably 
on account of the soil being sandy. 

Seeds of Acaeia catechu and Bombax malabaricum were sown in two 
plots, each quarter of an acre in extent. Germination was profuse. 
Excess seedlings were used for transplanting in order to ascertain whe- 
ther these species could bear transplanting in Sind. The transplants 
have survived and are considered to be established. 

Bamboo seed, received from Kanara, was sown in specially prepared 
nursery beds. Germination was very satisfactory but unfortunately all 
the seedlings were uprooted by pigs. It is worth noting that no damage 
was done to khair seedlings growing nearby. 

Experimental sowings of tali (Dalhergia sissoo), mulberry, khair 
(Acacia catechu) and Bombax were also done in the Kasimshah forests 
but the results were very poor due to several adverse factors. 

The Divisional Forest Officer remarks that khair germinated well 
even in slightly saline soil and that it can stand ordinary Sind cold and 
of all the Presidency species appears to be most suited for introduction 
in Sind. Bombax can grow only in soil free from kalar and is susceptible 
to even ordinary cold. 
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(via) Tending — Thinnings and Cleanings, 

Teak. — Subject No. 4. — Effect of thinnings on teak coppice at differ- 
ent ages. (East Thana division). 

The second remeasurements in plots 4B2, 4, 6 and 8 were taken 
and recorded during the year. 

The object of this experiment is to find out not only the effect of 
thinnings but also the relative value of retaining 1, 2 and 3 shoots on a 
stool. The Divisional Forest Officer has not dealt with the subsidiary 
aspect of the investigation in his report. The original registers obtained 
from Mm are incomplete and do not give the required information. 
The necessary computations will be made in this office, for the purpose 
of analysing the results' from the two remeasurements recorded so far, 
and a further summary will issue later on. 

Subject No. 5. — Effect of different degrees of thinnings m teak planta- 
tions of different ages. (Divisions— West Nasik and West Thana.) 

The sample plots in the West Thana and West Nasik divisions have 
been abandoned. 

Subject No. 34. — Effect of different degrees of thinnings in teak 
plantations. (Divisions — Kanara N. D., E. D., and W. D.). 

For the purpose of this investigation 4 plots, ranging from 11 to 14 
years of age each divided into 4 sub-plots and thinned to A, B and C 
degrees, aie under observation in the three Kanara divisions. The first 
remea8urement in these plots was taken in 1935-36, i.e., 5 years after 
the date of the original measurement. The following are the mean dia- 
meters arrived at : — 





Treatment. 


Mkah mametbb. 


Sab-plot No. 


At original 
measure- 
ment. 


At 1st 

remeasure- 
ment. 


Difference. 




Plot No. 3l~D~~ll years. 


Inches. 


Inches. 


Inches. 


I 


Control .... 


3-6 


4-9 


1-3 


II 


*' A " degree 


35 


51 


1-6 


III 


"B" 


31 


4-7 


1-6 


IV 


"C" 


3-5 


5-9 


2-4 


I 


Plot #o. 34-B—12 yean. 
Control .... 


3-2 


40 


0-8 


II 


" A " degree . 


3-9 


5*5 


16 


HI 


"B" „ 


3-5 


5-3 


. 1-8 


IV 


"C" „ 


3-7 


5-6 


1-9 



u 





Treatment. 


Mean diambtkb. 


Sub-plot No. 


At original 
measure- 
ment. 


At 1st 

remeasure- 

ment. 


Difference. 




Plot No. 34-C—13 yearg. 


Inches. 


Inches. 


Inohea. 


I 


Control . . 


3-3 


3-9 


0-6 


II 


" A " degree . * 


3-6 


4-3 


0-7 


HI 


u TJ 1) 

D „ * i 


3-8 


4-8 


1*0 


IV 


"C" „ 
Plot No. 34-A—14 years. 


3-6 


4-7 


0*9 


I 


Control .... 


3-8 


3-9 


<H 


II 


" A " degree , . , 


3-7 


4-2 


0-5 


III 


J* „ ... 


41 


4-7 


0*6 


IV 


"C" 


4-1 


i-4 


0-4 



The above figures show that the rate of diameter increment is highest 
in the 11-year old plot, the 12-year ol dplot showing slightly less while 
in 13- and 14-year old plots the increment is much less. 

As regards the effect of different intensity of thinnings on the dia- 
meter increments, the figures are rather conflicting. In plots D and B 
the progress is in the order expected, i.e., IV, III, IT but in plots C and 
A the order is III, IV, II and III, II, IV respectively. The sub-plot I 
(control) in all the plots have shown the lowest increment. The general 
mean diameters, however, indicate the expected order, i.e., IV, III, II, 
I as given below : — - ■ '.. '.! 







Sub-Plots. 






I. 


II. 


III. 


IV. 




Inches. 


Inches. 


Inches. 


Inches. 


PlotB .... 


1-3 


1-6 


1-6 


2-4 


PlotB .... 


0-8 


1-6 


1-8 


1-9 


PlotC .... 


0-6 


0-7 


10 


0-9 


Plot A .... 


0-1 


0-5 


06 


0-4 


Total 


2-8 


4-4 


50 


5-6 


General mean 


0-7 


11 


1-25 


1-4 
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The mean height increments of plots D, B, C and A are 7*75, 12*0, 
2*5 and 2-5 feet respectively. 

The Divisional Forest Officer, Working Plans, S. C, has made the 
following remarks : — 

" (1} Heavy thinnings have not resulted in the development of 
epicormic branches or strong side branches likely to reduce 
the value of the bole. 

(2) Only in one instance, namely, Gersoppa 34 C did heavy thin- 

nings result in some wind-falls. Here 8 trees in the sub- 
plot IV and some trees of the surround as well were broken 
by wind in the year following the thinning operations. 

(3) The canopy in all the plots was found to have closed up except 

in the case of original gaps which had existed from the date 
of formation. 

(4) In sub-plots I, II and III there is very little undergrowth 

in the well-stocked portions. Thinning in- sub-plot IV has 

resulted in the maintenance of undergrowth throughout the 

plot." 

As regards suggestions for the future it is necessary to take careful 

note of the period required for the canopy to close up after thinning 

according to each grade and to prescribe the interval of thinnings for 

each degree of intensity. 

As the original gaps are likely to take at least another five years 
to close up, the next interval of all thinnings may be fixed at about 
5 years and when carrying out the next thinnings the varying degrees 
should be so fixed as to provide a different interval for each grade. 

Subject No. 8. — Increment of babul (Acacia arabica) under different 
degrees of thinnings. (Division : — -Hyderabad-Sind.) 

No field work was done in connection with the old set of 10 plots 
worked according to the Dehra Dun Method (A, B and grades) as the 
thinnings in these arc not due till November 1936. 

As regards the additional set of 9 one-acre (and not half acre as 
stated through oversight in last year's report) plots laid out in March 
1934 in compartments 9 and 10, Man j hand forests, and in which a preli- 
minary 10' — 20' (sapbng) thinning was carried out during May 1934, 
six were thinned a second time during January last as under :— 

One set of 3 plots (Nos. 13, 16 and 19) to 20'— 40' spacing (mean 
30 feet) called the " Heavy Thinning " and the other set of 3 plots 
(Nos. 12, 15 and 18) to 15'— 30' spacing (mean 22f feet) named the 
" Moderate Thinning ". It was not considered advisable to open up 
these areas suddenly, so a period of 1| years was allowed to elapse be» 
tween the first and second thinning. 
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The remaining set of 3 plots (Nos. 11, 14 and 17) already thinned 
at 10'— 20' spacing called the " Light Thinning " had not to be treated 

this year. 

The measurements as laid down in the Statistical Code have been 
recorded for the six plots thinned during the current year and the com- 
plete record together with the previous one is being forwarded to Dehra 
Bun for computation. 

(xi) Miscellaneous. 

Sandal.— Subject No. 7.— Annual Girth increment of sandal. (Divi- 
sions :— Belgaum and Dharwar-Bijapur.) 

The triennial measurement of girth in plots 7A I to IV was carried 
out in May 1934 and in plots 7B I and II in November 1935. 

The average girth increment per tree per annum as shown by the 
measurement is as follows :— - 

Plot 7-A— 

I 'W* 

II H* 

in •»* 

IV -14' 

Plot 7-B— 

I 24' 

II -27* 

Total . M6* 

Mean annual increment ....... • 19* 

Notb. — Only those trees registering an increase in girth have been taken into ac- 
count in arriving at the increment figures. 

Subject No. 32. — Correlation existing between the outer girth incre- 
ment and heart wood increment of sandal. (Division :— Dharwar-Bijapur.) 

Borings in this plot which remained incomplete last year were com- 
pleted during the year and the data recorded show that in 50 per cent. 
of the trees there is a decline in heartwood development. The next 
measurement is due in 1938-39. 

Bahan (Populus euphratica).- — Subject No. 10. — Economic age for 
bahan— vitality of coppice stools. (Division : — Shikarpur-Sind). 

Plot 10D was felled in the 2nd rotation and necessary data recorded. 
The yield in the form of poles has been very low in all classes, the out- 
turn being 205 poles as against 660 in the first rotation. 

The Divisional Forest Officer remarks that there appears to be a 
general lowering of vitality of the stems in this plot for which no 
particular reason can be assigned. He also states that the set of the river 
is against the forest and that a part of sample plot No. 10B which was 
worked in 1933-34 has been washed away. 

Plot No. 10A is due for felling in its 3rd rotation and 10B in its 2nd 
rotation in the year 1936-37. 
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Miscellaneous species. —Subject No. 16.— Effect of improvement fell- 
ings on diameter growth (Dangs, Surat) (Teak and important jungle- 
woods), 

There ia nothing to record this year. Next measurements are due in 
December 1936. 

Temburni (Diospyros mefano3?ylon).~-~Temburni trees were pollarded 
in the month of November in five different localities in Kanara, N. D., 
and it was found that the leaves of the pollarded trees were on the whole 
larger and more flexible than those of unpollarded trees. The yield 
from pollarded trees was, however, only about 50 per cent, of that from 
unpollarded trees. 

Tung trees {Aleurites fordii).—lti N. D. Kanara a small quantity of 
Aleurites fordii seed was sown in a teak pole coupe and a High Forest 
regeneration coupe in the Sambrani range on the 26th and 27th June 
1935. The seed had obviously deteriorated since out of 20 seeds sown 
in the teak pole coupe only three germinated and out of the same number 
sown in the High Forest coupe only one seedling was obtained. In the 
High Forest area with its heavier rainfall, the seed germinated in 4 weeks 
whereas in the teak-pole area two seeds germinated in about 6 weeks 
and one after 2 months and 5 days. All the seed was sown on burnt 
soil in prepared pits half of which were further enriched by the addi- 
tion of farmyard manure and wood ash. There was no material differ- 
ence in the rate of growth of manured and unmanured seedlings. All 
the plants have survived the hot season. 

Lac. — The experiment in the propagation of lac on polos (Butea 
frondosa) trees at Mandihal in the Dharwar range of the Dharwar- 
Bijapur division was continued during the year. About 15 lbs. of seed 
lac was collected. 

Pkenological observations.— Under instructions from the Silviculfcurist, 
Forest Research Institute, Dehra Dun, phenological observations on 
teak have been undertaken in North Thana, Panch Mahals, North, East 
and West Khandesh and Kanara Northern divisions. 

II. — Wobking Plans. 

The revised working plan for the Thana forests was sanctioned by 

Government during the year. 

BURMA. 
I. — Experimental Silviculture. 
(i) General. 
Staff.—- Mr. R. W. V. Palmer, Deputy Conservator of Forests, was 
in charge of the division up to 17th April 1935 from which date to the 
end of the year the charge was held by Mr. C, W, D* Kermode, Deputy 
Conservator of Forests. 
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(ii) Programme of Work. 

During the year a new five-year programme of work was drawn up 
by a committee consisting of the Conservator of Forests, Northern 
Circle, the Conservator of Forests, Working Plans Circle, and the Silvi- 
culturist. After some slight alterations and additions it was accepted 
by the Chief Conservator of Forests, Burma. 

(iii) Nursery Experiments. 

A continuation of the experiments carried out in 1934 was made at 
two centres— Sintesakan in Insein division and Kunsan in Zigon divi- 
sion. Last year's annual report stated that the most consistent results 
were obtained by alternate soaking and drying of the seed. The method 
employed in the 1934 experiments was soaking for twelve hours and 
spreading out to dry for forty-eight hours. The differences obtained 
were small and it was considered that the treatment was probably 
stopped too early (12£ days' duration only). In the year now under 
report two treatments were tried, alternate soaking and drying as men- 
tioned above but the process repeated eight times making a total of 
20 days' treatment and the ordinary divisional method. Seeds from 
each treatment were sown under two conditions— (i) unworked nursery 
beds and (ii) worked nursery beds. At each centre four nurseries were 
laid out on low ground and four on high ground. Each nursery con- 
sisted of sixteen beds. One hundred seeds were sown in each bed. 
Results are given below : — 

In each case " A '.' .and " " are treated seecl on unworked and 
worked beds respectively,. " B " and " D " are divisional method con- 
trols on unworked and worked beds. 

Kunsan, Zigon division. — The divisional method consists of piling 
the seed in small heaps and leaving them exposed to the weather. When 
signs of germination appear the seed is broadcast in nurseries. 

On flat ground the results show that the treated seeds on worked 
and unworked beds are significantly better than the divisional methods 
on either throughout the course of the experiment. There is no signi- 
ficant difference with treated seeds on worked and unworked beds. 
On high ground treated seeds show the same result as above except 
that treated seeds are significantly better on worked beds than on un- 
worked beds. 

Sintesakan, Insein division. — The divisional method is the same as 
that employed at Kunsan in Zigon division. 

In the case of nurseries on flat ground, in the early stages the treated 
'seed was the better, the results on both worked and unworked beds 
being significantly better than the divisional method on unworked 
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ground. The treated seed on worked ground only was significantly 
better than the divisional method on worked ground. Later in the 
experiment there was no significant difference anywhere. 

On high ground the results were more variable. At the beginning 
treated seeds on worked beds were the best ; later on there was no 
significant difference between the treated and untreated seeds on worked 
beds. Early in the experiment treated seeds on unworked beds gave 
significantly better germination than the divisional method on worked or 
unworked beds. Later the divisional method on worked beds became 
significantly better than treated seeds on unworked beds. From the 
above it will be seen that the two centres differ markedly. 

(iii) Experiments with Teak Stumps. 

During the year the plots laid down in 1933, an account of the last 
remeasurement of which is given in last year's report, were remeasured. 
The results are tabulated below. No further remeasurements of these 
plots will be made as the trees have reached such a height as to render 
accurate measurement impracticable. All heights are in feet and one 
place of decimal ;— 



Centre. 



Sintesakan (Insein), 
Rainfall 96*. 



Nyaun gbln dn 
(Tharrauraddy), 
Rainfall 81'. 



Knnsan (Zlgon), 
Rainfall 81*. 



Myohla (North 
xoungoo), Rain- 
fall 66*. 



Details. 



Stumps. Break of 
rains. 

Late stumps . 



Transplant* (Divi- 
sional method). 

Stumpe, Break of 

rains. 

Late stamps . 



Transplants {Divi- 
sional method). 

Stomps. Break of 
rains. 

Late stomps . 



Transplant* (Divi- 
sional method). 

Stamps. Knd of 

May. 

Late stumps . 



Direct sowing (Dlvi- 
slonal method). 







m 


3 . 


m 


■3 • 






2 3 


$a 


?s 


£3 




No. 


ij 


■ a 






Date planted. 


of 


J3*. 


.Cm 




o£ 




stems. 


E*0 


CIO 


too 


&o 






« a 
a * 




1-g 


P4 






» W 


s 


* 


24th May 


246 


8-3 


9-6 


15-2 


98 


1933. 












13th Juno 


246 


1-4 


6-3 


12-0 


85 


1933. 












9th June 


246 


1-4 


66 


13-1 


96 


1933. 












27th May 


240 


20 


8-7 


131 


99 


1933. 












15th June 


240 


0-7 


5-3 


10-7 


86 


1933. 












lllh June 


240 


09 


5-6 


io-e 


93 


1933. 












26th May 


290 


33 


12-8 


15*2 


96 


1933, 












13th Jane 


280 


0-9 


7-1 


10-2 


75 


1933. 












14th June 


376 


1-0 


7-5 


11-2 


96 


1935. 












30th May 


299 


2-0 


5-9 


8-8 


67 


1933. 












13th June 


201 


1-4 


4-3 


79 


66 


1933. 












22nd April 


198 


0-8 


2-8 


5-9 


68 


1938. 








\ 












J 



I' 

98 
83 
92 
96 
B4 
91 
96 
78 
SB 
66 
£5 
47 
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There were very few casualties in the third year except at Myohla 
where landslides were responsible for a fair number. 

The original advantage of planting stumps at the break of rains is 
now showing a tendency to become lost. In the table given below 
figures show that in the first and second year stump plants grow faster 
than seedlings ; in the third year the position is reversed and at every 
centre seedlings put on more growth than stumps. In no case, however, 
have seedlings yet reached the same total height as stump plants but 
the figures would tend to indicate that in a few years' time there will 
be no difference in the total heights. The extra growth put on by the 
stumps in the first two years is of importance as the cost of weeding 
will be lowered. It would appear that no further advantages will accrue 
from this method. 











Growth tut os in 


Total 
height. 


Centre. 


Method. 


1st 

year. 


2nd 

year. 


3rd 

year. 


Sintesakan . . < 
Nyaungbiittin . . < 
Kunsan . • .< 
Myohla . . J 


Stumpa 

Transplants 

Stumps 

Transplants 

Stumps 

Transplants 

Stumps 

Transplants 






3-3 
1-4 
2-0 
0-9 
3-3 
10 
2-0 
0-8 


6-3 

5-2 
6-7 
4-7 
90 
6-5 
3-9 
2-0 


5-6 
6-5 
4-4 
5-0 

2-9 
3-7 
2-9 
3-1 


15-2 
13-1 
131 

10-6 

15-2 

11*2 

8-8 

5-9 



Experiments were continued in 1935 rains in six centres. The scope 
of the experiments is given below : — 

(1) Experiments in early planting of stumps. 

(2) Experiments in planting at the break of rains and at 7, 14 and 

21 days later. 

(3) A root length experiment. 

(4) A patching experiment. 

(5) An experiment with coppicing. 

No. (1). In this experiment one lot of stumps was planted at the 
end of April (except B wet), a second lot in May and a third lot at the 
break of rains. 
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The results of this and previous year's experiments would apparently 
indicate that the higher the rainfall of the centre the better chance 
there is of getting good results from early planting. To take the two 
extremes Ataran (rainfall about 200") and Prome (rainfall about 50"), 
in the former case early planting of stumps even without protection has 
succeeded every time while in the latter early planting even though it 
has been done as late as the middle of May and the stumps given some 
protection has proved a complete failure. Sintesakan with a high rain- 
fall has been successful and Zigon very similar to Prome has been a 
failure. Before this method is adopted by any division it would be 
well to try it out on an experimental scale for some years as difference 
in time of the break of rains might effect the survival of the stumps. 

No. (2). At three centres, Sintesakan, Kunsan and Kaing, experi- 
ments were made with planting stumps at rains break and later. In 
the Sintesakan centre stumps made from two-year old seedlings were 
used. There appears to be no advantage in doing this as comparison 
of the mean height survivals of this goes to show. Also in practice it 
is inconvenient as two-year old seedlings are apt to be from 4-6 feet 
high with a corresponding root system and the labour of digging up 
and preparing them is considerably greater than in doing this for one- 
year seedlings. 

No. (5). A coppicing experiment was carried out at two centres. 
One-year old seedlings and one-year old stump plants were coppiced 
and the growth of the coppice shoots as compared with the growth of 
uncoppiced stems is shown below. Heights are in feet and one place 

of decimal :— 







Details. 


No. of 
units 
nsed. 


Average 
initial 
height. 


MXASTIRKMBNT DTJIXtTO 1BS6 
HOT WEATHER. 


Centre. 


Mean 
height. 


Casualties. 


Mean 

height 

survivals. 


Sintesakan . -j 


Seedlings. Coppiced , 
Seedlings. Control , 


260 
260 


0-8 
0-9 


3-5 
4-1 


11 
81 


8-7 

4-7 




r 


Seedlings. Coppiced . 


70 


10 


4-8 


6 


5-2 


Kunsan . .-j 




Seedlings. Control . 
Stamps. Coppiced . 


S3 
102 


11 

1« 


70 



9 


7-0 
M 






Stamps. Control . 


94 


2-4 


91 


8 


9-4 



(v) Underplanting of Teak. 

In 1934 a number of plots were laid down to ascertain whether Dak 
bergia htifolta could be introduced under teak after thinning and to 

b 2 l ' 
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see whether its introduction had any significant effect on the subse- 
quent height and diameter growth of the crop. This species was tried 
as a result of some notes by the Central Silviculturist on page 463 of 
the Indian Forester for July 1933. It is too early yet to see what 
the effect on the teak will be. 



(vi) The Establishment of Natural Regeneration of Teak and PyinJcado on 
an area where Concentrated Extraction had been carried out. 

Experimental plots Nos. 1 to 5, Yonbin reserve, Pyinmana divi- 
sion. 

In the case of teak there has been a big increase in the number of seed- 
lings in three plots. This is no doubt due to the presence of seed-bearers 
near these three. Regeneration comes in whether the cover is removed 
or not or whether it is burnt or not. The removal of the cover appar- 
ently has a very definite effect on the establishment of regeneration as 
the growth in plot No. 1 indicates. 

With pyinkado there has been no increase in the final amount of 
regeneration though there have been temporary increases between 1930 
and 1935, and the results would appear to indicate that fire-protection 
is beneficial to the establishment of regeneration although the results 
are not at all conclusive as a higher percentage has reached a height of 
15' and over in plot 1 which was burnt than in plot 5 which was pro- 
tected. 



Investigation of the Influence of Seed Origin in the case of Teak. 

This is an all-India experiment in which Burma is collaborating. 
Previous references have been made to it in the annual reports for 1931- 
32, 1932-33, 1933-34, and 1934-35. 

Further experiments were laid down at Kunsan {Zigon) during the 
year. Seeds of six origins were used ; Zigon, Mysore, Travancore, 
Khandesh, Nilambur and Myitkyina. 

Half-acre plots were planted of Zigon, Nilambur, and Travancore 
seed, and quarter-acre plots of Mysore and Khandesh, there not being 
enough seedlings for larger plots of the two latter. Germination of 
Myitkyina seed was so poor that no plot was made. In addition rows 
of one hundred seedlings of each origin were planted. 
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Combined average results for all plots at this centre up to 5 years of 
age are as follows : — 



Origin. 


Average height strctvivAia in eeet akd decimals 

•tO AOK OF 




1 year. 


2 years. 


3 years. 


4 years. 


5 years. 


Nilambur .... 

Travancore 

Zigon (local) . . 

Kanara .... 

Myitkyina 

Mysore .... 


1-2 
1*4 

10 
1-3 
1*3 

0-9 


7-8 
7-5 
6-5 
73 

7-0 
7-1 


12-0 
13-0 
12-1 
9-8 
10-9 
104 


19-9 
17-3 
19-1 
14«6 
13-8 


20-1 
UK 

22-2 
17-6 
161 

... 



CENTRAL PROVINCES. 



I.— Experimental Silviculture. 



* (i) General.. 

1. Before giving a more detailed summary of the individual problems 
in different divisions and of the methods in which these problems are 
being investigated, it will be useful to give a brief summary of the 
general lines on which forest management has developed in the Central 
Provinces during the last ten years, as this will indicate how the problems 
have arisen. 

2. With the exception of the sal forests in the eastern divisions, 
which are not of great financial importance, teak is by far the most 
important species in most of the forests of the Central Provinces, al- 
though the proportion of teak in the growing stock varies very widely. 
The average quality is probably everywhere iVa {height growth 40 to 
50 feet), but improves to III quality or even to II quality over com- 
paratively small areas. 

3. Until ten years ago these forests had nowhere been worked under 
any system except conservative improvement fellings ; in many places 
a complete cycle of such fellings had passed over the forests and had 
resulted in the removal of a large quantity of over-mature and badly 
grown old stock. It was at length realised that such fellings could be 
no more than a temporary phase in the treatment of teak, a tree which 
is an extreme light-demander, and in forests where the main demand 
is for small timber, poles and fuel. * 
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4. During the last ten years working plans based on detailed stock 
mapping have been prepared for almost all the teak forests, and in nearly 
every plan conversion to even-aged forest has been prescribed : the 
conversion rotation varies from about 40 years in the poorer and more 
common types of forest to 100 years in the best quality forests, but the 
principle is everywhere the same, namely, that teak must be grown 
under an even-aged system. It has been pointed out that teak forests 
cover a large proportion of the total forest area, and such a radical 
change in system over wide areas in such a short period has inevitably 
given rise to numerous problems which have not yet been solved and over 
some of which a somewhat heated controversy is still raging. 

5. When conversion was first prescribed, somewhat different methods 
of treatment were envisaged in the poorer and in the better quality 
forests ; in the former, conversion was to take the form of a simple 
coppice system, while in the latter it was suggested that a procedure 
more closely approximating to the European uniform system would 
be appropriate. It was, however, quickly realised that the difference 
between the two classes was one of quality rather than of silvicultural 
type, and it has also been found that while teak reproduction is abundant 
over very wide areas, its presence depends upon the condition of the 
underwood rather than of the overwood, and that where it is absent, it is 
not to be obtained by any manipulation of ^he canopy. 

6. The conditions in the underwood which appear most inimical 
to teak regeneration are a rank growth of grass or a dense understorey 
of bamboos or of scrambling shrubs. The most valuable teak forests, 
such as the forests of the South Chanda division and of Bori in Hoshanga- 
bad division, are subject to little or no grazing but abound in bamboos or 
other undergrowth, and. it is in these forests that conversion operations 
have so far been least successful. In most of the poorer teak forests, 
whieb are usually heavily grazed, teak reproduction is generally so 
abundant that the results of clear felling have been successful beyond 
anything hoped for when the system was introduced. It was at first 
assumed that conditions in the more remote and better quality forests 
would certainly not be less favourable, and these were therefore similar- 
ly treated. 

7. The result has been that in the better but more remote forests, 
conversion has been only a limited success : in South Chanda artificial 
regeneration has been resorted to, in Bori there is considerable appre- 
hension regarding progress, and in North Chanda it has been necessary 
prematurely to revise the working plan in order to curtail conversion 
operations in bamboo forests, and to make special provision for the 
felling of the bamboos several years in advance of the main fellings in 
the hopes of stimulating the reproduction of teak. At the same time it 
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must be pointed out that these are exceptional cases and that conversion 
operations have generally been satisfactory. 

8. Another danger which was perhaps insufficiently appreciated is 
frost : a period of several years of immunity had led to an assumption 
that this was only a remote danger and to be feared only in the most 
unfavourable localities. For several years the reproduction had made 
excellent progress, when suddenly a heavy frost supervened, and in a 
single night vast areas of young teak in the northern divisions were cut 
back to ground level or seriously damaged. It is now therefore clear 
that the method to be adopted in converting frost liable forests is one 
of our major silvicultural problems, 

9. Another matter which has given rise to much controversy and in 
which the forest officers of the province are gradually ranging them- 
selves in opposing camps is the question of what trees should be reserved 
to form part of the future crop when conversion operations are under- 
taken. In our earlier conversion plans, clear felling was generally 
prescribed in areas where there was adequate advance growth. A con- 
servative or reservationist school then began to contend that such 
clear fellings involved the needless sacrifice of much immature young 
stock ; for instance, semal (Bombax malabaricum) and frija (Pterocarpus 
marsupium) are usually saleable only in large sizes, while the price 
increment of teak over two feet in girth is very rapid, and it was argued 
that even though teak poles might be saleable, it was financially desir- 
able to retain them to attain a more profitable size. The members of 
the radical school, on the other hand, who are known locally as the 
advocates of hajamat, might occasionally permit the retention of groups 
of such poles, but would point out that poles retained singly would be 
very liable to windfall and that any reservations were of very doubtful 
advantage in the case of the light demanding teak as they would be 
likely to suppress the advance growth. Another contention of the 
reservationist party has been that clear fellings in a forest with a fair 
proportion of teak have often led to its conversion to pure teak forest, 
as teak coppice grows quicker than anything else and is less subject to 
the browsing of deer ; some plans have therefore prescribed the reserva- 
tion of pole of miscellaneous species in order to preserve the mixture. 
The clear felling school, on the other hand, have argued that conversion 
to pure teak is an inevitable natural process, and that to attempt to 
delay it by retaining a few scattered poles of other species is as futile 
as trying to sweep back the tide with a broomstick. 

10. It will thus be seen that the major problems which have to bo 

solved in the treatment of our teak forests are the following : — 

o) How to obtain established teak reproduction in forests with a 
heavy undergrowth of grass, bamboos or shrubs. 
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(o) How to regenerate teak forests liable to occasional frost. 

(c) To what extent should trees be retained in conversion opera* 
tions, either to avoid financial sacrifice or to prevent the 
formation of excessively pure teak crops. 

11. These are all matters on which there is still much difference of 
opinion and which will continue to require investigation for many years. 
The details of these problems in different divisions and the experi- 
ments that have been started to solve them are dealt with in the fol- 
lowing paragraphs. 

(ii) Natural Regeneration. 

12. The following is a summary of interesting observations in divi- 
sional reports : — 

Nimar.— Wherever grazing is not excessive teak reproduction is 
generally satisfactory if the soil is suitable and drainage good. In 
many places teak is rapidly spreading into mixed forests except in places 
where the ground is hardened by excessive trampling, in open areas, 
frost holes and forests with rank grass. The reproduction of other 
species is generally fair but that of salai (Boswettia s&rrata) is scanty : 
trees of this species below two feet girth are uncommon and it obviously 
ceased to reproduce itself some years ago for no apparent reason. 

The coppice reproduction of teak is usually excellent both in the 
simple coppice and high forest working circles, except in localities where 
it suffered from the severe frosts of 19M and 1935 and had to be cut 
back. The coppice of other species is generally satisfactory but suffers 
severely from the browsing of wild animals. Chital are so destructive 
in certain felling series that steps are being taken to reduce their number. 
Salai (BosweUia serrata)- usually coppices well but in certain localities 
it has failed to coppice. 

13. South Chanda. — The natural reproduction of teak is reported 
to be satisfactory except in the neighbourhood of Talwara, where arti- 
ficial regeneration has been resorted to. The natural reproduction of 
other species is not satisfactory and that of bija (Pterocarpus marsupium) 
and semal (Bombax malabarieum) is particularly scanty. These trees 
seed well and innumerable seedlings appear at the beginning of the rains, 
but shortly afterwards perish ; m consequence, saplings of these species 
are almost entirely absent. In the AUapilli forests, semal has been 
found to send out a number of root suckers, and as many as ten well 
established poles were noticed round some trees. Experiments have 
therefore been started to encourage such reproduction hj digging trenches 
one foot by one foot, in circles round semal trees, a system adopted with 
Balbergia msoo in the Punjab. 
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14. Mdghat. — In the Lantana infested forests, eradication experi- 
ments indicate that uprooting in the rains followed by one or two weed- 
ings is quite practicable and effective. The admission of full light to 
the forest floor will result in a heavy crop of grass for the first few years 
which will prevent a re-infestation by Lantana'. 

Frost is likely to be a greater difficulty than Lantana with the introduc- 
tion of the new plan. There are many variables connected with frost, 
and the divisional forest officer proposes to carry out a number of large 
scale experimental fellings to investigate the proper method of treat- 
ment. Thus various intensities of opening are being tried in the Sem- 
badoh range, and the results will be compared. In two felling series 
of the Chaorakund range a strip system has been prescribed, designed 
to defeat the supposed adverse effects of the morning sun. Opinion, 
however, is now hardening in favour of the direct chilling effect of stag- 
nant cold air being the chief cause of frost damage. Aspect and soil 
moisture are also considerations, and for the present fairly rough and 
easily applicable rules, based on the presence or absence of certain 
ecological associates, are all that can be given to marking officers for 
general guidance. 

In the Melghat, teak is invasive wherever soil conditions are suit- 
able for its growth : coppice growth in this division is generally poorer 
than elsewhere, probably as a result of the very wide range of day and 
night temperatures. 

15. Hoshangabad. — The silvicultural problems of outstanding import- 
ance are those connected with the regeneration of teak in frost holes 
and in the bamboo infested forests of the Bori range. The technique 
of dealing with frost-bound depressions has now been standardised : 
these are carefully located and then subjected to fellings of a very con- 
servative nature, designated frost protection fellings. The problem of 
dealing with bamboos awaits solution, and two sets of experiments are 
being conducted in this connection. 

(1) An experimental plot divided into three sub-plots has been 
formed, and treated as under : — 

Sub-plot A. — All bamboos cut in 1935. 

„ B. — Bamboo culms of 1935 retained, all others cut. 
„ C— Only those bamboos cut which are actually over teak 
reproduction. 
The overwood was then clear felled in all the sub-plots. 

(2) In compartment 20, Bori felling series, which is due for conver- 
sion, advance fellings of bamboos and all unsaleable miscellaneous species 
have been made, and after the rains the question of burning the debris 
will be considered. 

16. Yeotmal.—Fhe report points out that moderate grazing every- 
where appears to assist reproduction and that prolonged closure to 
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grazing is of no benefit. As in other divisions, the proportion of teak is 
. increasing and this species is gradually but definitely spreading into 
mixed forests. The profuse reproduction of dhaora (Anogeissus kUi- 
folia) is very conspicuous in Yeotmal. 

Betul. — In this report also, mention is made of the invasive tendency 
of teak in the mixed forests. Prolific bamboo reproduction is now found 
in the forests where bamboos flowered in recent years and the seedlings 
do not appear to have suffered from early fires. The coppice growth, 
even of salai (Boswellia, serrata) is reported to be satisfactory in moat 
felling series. 

17. North Chanda. — Coppice has suffered severely from the brows- 
ing of deer, particularly in the western ranges, and this form of injury is 
likely to be a serious difficulty in the regeneration of these forests. The 
report stresses the great vigour of the coppice on fire lines and boundary 
lines, and attributes this growth to the controlled annual early bur n ing 
of such areas, 

18. Sal Forests. — In all the reports from the sal divisions stress is 
laid on the severe damage caused to sal reproduction by deer : the fenced 
plots in Balaghat show clearly the beneficial results of fencing and 
suggest that as long as vast herds of deer are allowed to infest these 
forests, their regeneration will be impossible. Light grazing by cattle, 
on the other hand, everywhere appears to assist reproduction. 

19. The following is a summary of observations in regeneration 
experiments :— 

Survival of Sal Seedlings of 1933. — As sufficient data were obtained 
and as identification of 1933 seedlings was becoming increasingly diffi- 
cult, further investigations were discontinued. The experiment is 
summarised below :— 

Twenty-four, 20 / x-20' fenced plots were formed in Bilaspur, Bala- 
ghat and Mandla divisions to observe the survival of seedlings after the 
prolific seed year of 1933. Three degrees of overwood cover were 
differentiated, open, moderate and dense, and eight plots were formed 
in each category. 6 counts were made and the results are tabulated 
below. 





No. of 
plots. 


NUMBER OF SEEDLINGS. 


Division. 


Open 


COVER. 


MODERATE 0OVEB. 


D«HSE 


COTES. 




June 
193*. 


June 
1985. 


June 
1934. 


June 
1935, 


June 
1934. 


June 

1935. 


Bilupur 

Balaghat 
Maudla 


2 
2 
4 


36 i 

259 
162 


160 

• 

212 


697 

605 
514 


273 

• 

186 


257 

168 
388 


162 

• 

126 


Average per plot . 
Average per acre . 




98 
10,672 


63 
6,752 


227 
24,720 


76 
8,276 


101 
10,999 


4S 
5,227 



♦ Figures not received. 

Note.— The figure shown is the total number of seedlings in all the plots In each division. 
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These figures indicate that moderate shade gives the best results, i.e., 

76 per plot compared with 62 (open) and 48 (dense). It will be noticed 
that in Mandla, where there are four plots, the results are not nearly so 
good as in the other two divisions. The June count has been taken 
as the criterion because at that season most of the weak seedlings have 
been killed by the hot weather. The tallest seedlings reported are from 
Motinala range, Mandla division, namely 12 inches in June 1935. 
Elsewhere the seedlings are from 4* to 5* high. 

20. South Chanda Experimental Plot 1 (1927). — Observations have 
clearly demonstrated that provided ample advance growth of teak is 
present and other factors of locality are favourable, mixed forest with 
bamboos can be successfully regenerated with an almost pure crop of 
teak by clear felling and burning the felling debris for two years in suc- 
cession. The bamboos, once a pest, have totally disappeared. The 
plot is fully stocked and the average height of teak is 20 feet. 

Experimental Pbt No. 6 (1933).—Thjs is an experiment to compare 
the progress of teak reproduction in areas heavily infested with Petali- 
dium barlerioides when the weed is — 

(a) uprooted and burnt ; 
(o) left untouched ; 

(c) uprooted and removed ; 

(d) cut and removed ; and 

(e) cut and burnt. 

Observations this year showed that under all the five treatments the 
weed has been reduced to a condition when it is no longer a serious 
obstacle in the way of teak seedlings which came up in 1934 ; but the 
plots are now over-run by a rank growth of grass which has completely 
smothered the seedlings. To-day once again the conditions are as un- 
favourable for teak reproduction as ever. Obviously recourse to artificial 
means will be the safest and the surest remedy. 

21. North Chanda Experimental Plot 6 (1931). — This is an experi- 
ment to determine the progress and development of teak seedlings under 
a complete overwood of teak with a dense underwood of bamboos when — 

(a) left untouched ; 

(6) bamboos and reproduction was cut back ; 

(c) bamboos were cut back but reproduction was left standing. 

It has conclusively demonstrated that the removal of bamboos in 
advance of the overwood hastens the progress of reproduction and that 
complete regeneration is eventually obtained and the bamboos exter- 
minated. 
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22. The following new experiment was laid out during the year :— 
South Chanda Experimental Plot i«3.— To compare the development 

of teak advance growth under a dense overwood when the advance 
growth is cut back and the overwood is — 

(a) left untouched ; 

(6) clear felled ; and 

(c) heavily opened out. 

23. Balaghat Experimental Plot 8 (1935).^ The object is to compare 
the development of well-grown sal advance growth (up to 24* G. 0. B.) 
when the overwood is clear felled and 

(a) advance growth left untouched ; 

(6)* advanee growth clear felled. 
The experiment is progressing satisfactorily. - 
The following new experiment was laid out during the year : — 

24. Raipur Experimental Plot 1. — To compare the rate of regenera- 
tion of sal after the overwood is clear felled in 1936 and subsequently — 

(a) left untouched ; 

(b) stacked and burnt in June 1936 ; 

(e) stacked and burnt in June 1936 and again in June 1937 ; 

(d) Stacked and burnt only in June 1937. 

25. Other Species.— 

Bhandara Experimental Plot 1. — The object here is to observe the 
progress of natural reproduction of rohan (Soymida febrifuga). Re- 
production continues to. progress very slowly. The 6' established stock' 
ing factor at the last four measurements was : — 

Year. 1930 1932 1933 1936 

Factor 4-26 4*59 6-67 8-60 

It is very unlikely that the conditions will improve and a change in 
the treatment is contemplated. 

(iii) Seeds. 

26. Most species seeded satisfactorily except mahua (Madhuca tati- 
folia) and achar (Buehanania lanzan), the fruit of which was destroyed 
by hail and wind-storms. In the Damoh division the tapping of fodu 
(Sterculta urens) is said to have seriously impaired its powers of re- 
production. General flowering of bamboos is reported in the Sironcha 
range of the South Chanda division. 

The Silviculturist again acted as a distributing agency for seed, both 
inside and outside the province. 
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(iv) Nurseries. 

27. The most important work of the year was again undertaken in 

the South Chanda division, where 2,400 lbs. of seed collected locally was 
used in the Talwara and Allapilli nurseries for the plantations in the 
Allapilli range, 1,000 lbs. was used in the Kopella nursery for the planta- 
tions in the Sironcha range, and small nurseries were also maintained at 
Elehil and Kanhargaon for forming experimental plantations in the 
vicinity. 

28. In the Saugor division the new working plan has prescribed an 

annual planting programme of 40 to 50 acres in the Ramna block : the 
nursery which has been made to supply the transplants was extended 
during the year and 25,000 teak seedlings are reported to be ready for 
transplanting in the present rains. 

29. Numerous small nurseries are maintained in other divisions to 
supply transplants for experimental plantations and for agri-silvicultural 
operations. The chief of these are the following : — 

Envision. Locality and species, 

Saugor ... Ramna(teak), 
Niraar ... Morud (teak). 

Melghat ... Sembadoh and Chikalda (teak and Oligemia dalbergioidee) 
Par&twara (Azadirachta indica). 

West Berar • . Chikhli and Balapur (Bambusa arundinacea and Dendro- 
calamus strictva). 
Amdari (Acacia cyanophylla). 

Yeotmal . . . Umarda and Morchandi (Bambusa polymorpha and Den' 
drocalamut strictus from various localities). 

Pandhardevi (teak). 
North Chanda . . Ghantaobowki and Moharli (teak). 

Rambagh (Swieienia mahogani). 
Nagpur-Wardha . Urarer and Chorbaoli (teak and Bombax malabaricum). 

(v) Artificial Regeneration. 

30. Artificial regeneration on a large scale is at present carried out 
only in the Allapilli teak forests, in North Eaipur, and in the agri- 
silvicultural operations in Berar : an extension of such work is prescribed 
in the recent working plans for the Saugor and North Chanda divisions. 

Details of the chief operations undertaken during the past year are 
given below : — 

Agri'silviculture. 

31. Yeotmal. — Artificial restocking with teak by the rab method, 
t'.Ci, by piling and burning all slash on the seed-bed to kill all undesirable 
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seed before planting teak, has been very successful in this division. 

Experience has shown that the requirements for success are a good, deep, 
well-drained soil and a demand for culturable land. The tree species 
should be introduced in the third year of cultivation and timely and 
thorough weeding must be insisted upon. 

In this division and in the West Berar division it has been found in 
agri-silvicultural operations that teak does well on good soils and Acacia 
catechu on the poorer soils. Gmdina arborea and the American variety 
of Prosopis juliflora show considerable promise. Other species which 
are being tried with varying degrees of success are Acacia arabica, 
Albizzia lebbek> Dalbergia latifolia, Dalbergia s-issoo and Pongamia pinnata. 
32. Details of the work done during the year are given below : — 
Pandhardevi (56 plots).— 596 acres were sown with teak (2,241 lines), 
Acacia arabica (220 lines), Acacia catechu (232 lines), Dalbergia latifolia 
(121 lines), Gmelina arborea (401 lines), Dalbergia sissoo (40 lines) and 
Terminalia tomentosa (115 lines) between the 6th and 8th June 1935. 
The lines were 15 feet apart and the intervening spaces were sown by 
plot-holders with juar (Sorghum vulgare) and cotton. All species except 
teak germinated satisfactorily and in March 1936 the height of the 
seedlings was as follows : — 



Species. 



Height in inches. 



Acacia arabica 
Acacia catectoi 
Dalbergia latifolia 
Dalbergia Hssoo 
Qmtlina arborea 
Teciona grandis 




The teak rows were reinforced in 10 plots by putting in 22,869 root 
and shoot cuttings and 234 seedlings. Of these only 5,311 cuttings and 
24 seedlings survived by March 1936, and were from 4 to 13 inches and 
from 5 to 8 inches in height respectively. These plots are by no means 
fully regenerated and will be resown with teak and Acacia catechu dur- 
ing the rains. 

33. Borwadi (18 plots).— In each plot an area of 0-75 acres was clear- 
ed of all stumps, and a layer of one foot of fuel was piled on the site and 
burnt. The plot was then thoroughly ploughed and harrowed. Teak 
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seed was sown in lines 6 feet apart with Dalbergiu latifolia in every sixth 
row. The germination of teak was poor but that of Dalbergia latifolza 
was good. In order to fill op gaps 8,736 teak seedlings were transplanted 
from last year's plots. Towards the end of August 75 per cent, of the 
seedlings appeared healthy but at the beginning of September a large 
number were attacked in the roots and killed by the larvae of Lachnos- 
terna. Casualties were further increased by the flooding of the plots. 
In spite of these set-backs, 16 out of the 18 plots are fully stocked with 
teak, and the plants are from 10 to 20 inches in height. The under- 
stocked plots will be planted again in the coming rains. Areas planted 
last year (4| acres in 18 plots) are looking very well and the plants are 
from 6 to 11 feet in height. 

34. Kinwat (3 plots). — The work is here done departmentally. 13 
acres of well-stocked Central Provinces III quality mixed forest was 
clear felled in March 1935. The debris was collected in heaps over the 
large stumps and was burnt, first in April and again in May. The soil 
was thoroughly worked and sown in June with teak in Hues 6 feet apart, 
with cotton between the lines. Germination started early in July and 
was good in all the plots : the seedlings were weeded in July and again 
in August. The plots are fully regenerated and the seedlings from 8 to 
20 inches high. The total oost, excluding supervision charges, amounted 
to Rs. 10-5 per acre, and the revenue from the sale of cotton to about 
Rs. 6 per acre. Cotton is being sown again this year and it is hoped 
that the net result will be a clear financial profit as well as a successful 
plantation. 

35. 2Vww.— The operations again proved a failure owing to the 
indifference of the cultivators, and it is now proposed to resort to plant- 
ing. 

36. Melghat.— The agri-silvicultural operations referred to in last 
year's report were extended to six more plots. In the mature plots at 
Chikalda the final planting up with root and shoot cuttings of Ougeinia 
dalbergioides will be carried out during the rains. On the whole the 
experiment has been very successful and a group of cultivators is being 
carefully trained in what is required. If properly carried out, this is 
a very satisfactory method of getting rid of Lawiana and of afforesting 
the poor, plateau type of open forest. The sowing of Strobilanthes 
and Tephrosia, has been abandoned as it is found that the grass regrowth 
is sufficient to keep down Lantana seedlings. 

Plantations. 

37. South Chatida. — -Teak plantation work continued satisfactorily; 
details of the year's work are given below : — 

In periodic block I areas in compartment 33 near Talwara, 43,025 
root and shoot cuttings and about 200 dona or leaf-cup plants were 
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planted with a spacing of 12 feet by 12 feet during the rains. 4,200 

casualties were replaced at the time of weeding. The total cost of the 
operations, including weeding, was about Rs. 7 per acre, which is not 
high considering the satisfactory results. 

3S. North Chanda. — Small areas planted up in 1934 were success- 
fully regenerated at a cost of Rs. 20 per acre and fresh work was under- 
taken during the year, teak, bija (PterocarpUrS marsujrium) and Dalbergia 
sissoo being planted with a spacing of 9 feet by 9 feet. Root and shoot 
plants have been found to grow more rapidly than dona plants. 

39. Bilaspur.—Iu the South Laon range two plantations were made, 
one of 27 acres in compartment 316 at a cost of Rs. 229 and the second 
of 8 acres in compartment 311 at a cost of Rs. 108. In the former, teak 
and shisham were planted in the proportion of two to one, and in the 
latter in equal proportions. The average and maximum height in March 
1936 of each species in each plantation was as follows : — 



Species. 


Maximum 
height. 


Average 
height. 


Percentage 
of oaaualtie*. 




Compartment 316, Coupe VII. 




Ft. In, 


Ft. In. 






4 6 


11 4 


4-4 




1 8 


8 2 


12*2 




Compartment 311. 


Teak . . . i.V • 


3 


9 5 


8-8 


.* *• 


1 


6 


34-8 



Teak plantations on an experimental scale were made in several 

other divisions. 

40. West Berar. — Propagation of bamboos : — 

(a) By rhizomes. — This was attempted on a small scale. 256 one- 
year-old culms with a part of the rhizome were transplanted 
during the rains. In April few appeared to be living. 

(6) By mulching.— Seedlings transplanted between 1931 and 1933 
were not growing satisfactorily. 2,500 were mulched in 
November and December 1935 and the seedlings are now 
looking healthier and more vigorous. 

41. All-India teak seed origin investigation. — These plantations in 
Korth Raipur are now well established and have conclusively shown 
that imported seed does not give such good result© as that of local origin. 
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5-year old teak crop raised from local seed. 

The general history of the plantation is as under : — 
Prior to planting the area contained Central Provinces III quality 
mixed forest with bamboo, and no teak. Altitude 1,250'. Annual 
rainfall, 55"-60". Rock, Dharwar schists. Soil, deep reddish brown 
sandy loam with loose boulders. Slope, moderate. Aspect, northerly. 
Clearfelled, April 1931. Debris piled and burnt end of May. An area 
of -509 acres planted up, 6 feet by 6 feet with 600 teak seedlings raised 
from local (Tenduchua, North Raipur) seeds, in donas (leaf-cups) in 
June. Weeded whenever necessary. Cleaned and measured in Decem- 
ber 1934 with the following results : — ■ 

Stems retained after cleaning 504 

Proportion of well-grown, stems ...... 75 per oent. 

Height — Maximum 23', Mini mam 6-6'» 

5-year old teak crop raised from imported seed. 

Description same as for above. Except that instead of local seed, 
seed obtained from Nilambur (Madras) was used. Cleaned and measured 
in December 1934 with the following results :— 

Sterne retained after cleaning 546 

Proportion of well-grown stems . . .... 32 per cent. 

Height — Maximum 26', Minimum 19'. 

The teak grown from local seed is much less branchy and of more 
open habit than the Nilambur teak. 

Note. — For further description see last year's report. 

(vi) JRechTnation and Afforestation. 

42. Jubbulpore.— Several areas forming the headwaters of tributaries 
of the Nerbudda are subject to erosion : with a view to determine a 
method of reducing this damage an experiment has been started on an 
area of 5 acres. Dams have been constructed across the upper reaches 
of the smaller nalas in places where erosion was starting, and stumps 
of saiai (Boswellia serrata) and moyen {Lannea grandis) planted. Most 
of the stumps sprouted but died before Mareh. 

(vii) Tending^ Thinnings and Cleanings. 

43. Thinnings. — Thinnings in most divisions are now confined to 
congested forests where they are urgently needed. The Nimar report 
remarks that difficulties experienced in -conducting these operations are 
to decide what degree of unsoundness at the base should justify the 
removal of teak trees in thinnings, and how far it is admissible to open 
the canopy in areas liable to frost damage. 

P 
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44. As a result of successful regeneration operations during the last 
ten years, there are now extensive young teak, sal and mixed forests 
in many divisions. It is important to determine the proper thinning 
regime in these young crops and the following experiments have been 
recently started with this purpose. 

45. Chhindwara experimental plot 5.— The object is to determine 
the correct degree of thinning, both from a silvicultural and a financial 
point of view, in a naturally regenerated, 8-year old, teak forest. Four 
sub-plota have been formed ; the degree to which each has been thinned 
is shown in the statement below : — 







NUKBI& 


O? STEMS. 


Sub-plot Bomber. 


Thinning Grade. 














Before thinning. 


After thinning. 


Control .... 


Unthinned 


1,806 


1,806 




A grade . 


1,873 


840 




B grade . 


1,560 


467 


C 


C grade . 


1,647 


240 



46. Mdghal experimental plot 1. — To compare the rate of growth 
in a 20-year-old teak plantation when (i) left unthinned, (ii) mechanically 
thinned and (iii) silviculturally thinned. 

Mdghal experimental " plot 2. — To compare the rate of growth in a 
naturally regenerated 20-year-old teak forest when (i) left unthinned, 
and (ii) thinned G grade. 

47. BetiU experimental plot 14. — To determine the age or size at 
which first thinnings should be made, and the correct manner of carrying 
them out in a naturally regenerated teak forest. 

48. Nagpur-Wardka experimental plot 1. — This experiment was 
laid out in the previous year to determine the best method of thinning 
teak stool shoots. Observations at present suggest that the retention 
of all the shoots retards the growth of the vigorous shoots. On the 
other hand, the retention of only the most vigorous shoot does not 
result in such rapid growth as would compensate for the sacrifice of all 
otheT vigorous shoots that would have grown to marketable size, especi- 
ally as the isolated shoots tend to throw out epicormic branches. Thus 
it already appears that the best procedure will be to retain 2 or 3 domi- 
nant, vigorous, well-formed shoots on each stump, and to remove all 
others in the first thinning at the age of from 5 to 10 years. 
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Cleanings. 

49. South Chanda experimental plots 7 to 10. — Replicated plots were 
laid out during the previous year to determine the best method of getting 
teak stumps established in plantations heavily infested with bamboos 
and weed regrowth. The growth of the transplants under four different 
treatments was as follows ; — 

Average height of 
Treatment. transplants in 

January 1936. 
Feet. 
C January 1935. All bamboos and weeds cot back. 

August 1935. Operations repeated ...... 8*3 

I> January 1935. All bamboos and weeds cut back. 

Untouched thereafter 7'55 

A January 1935. Only overhanging bamboos and interfering weeds 
removed. 

August and November 1935. Operations repeated ... 7*2 

B January 1935. Only overhanging bamboos and interfering weeds 
removed. 

August 1935. Operation repeated ...... 6*65 

E Control. Left untouched ...*.. 6-46 

There are very few casualties, which were shared equally by all the 

sub-plots. The results show that the more thorough and frequent the 
cutting back of the bamboos, the better the height growth of the teak 
stumps, but it is doubtful whether the difference is sufficiently great 
to justify the added expenditure. The teak plants in the sub-plots in 
which the bamboos were left uncut, though not so high, actually appear 
to benefit from the side shade, as they are more vigorous and retain 
their foliage longer. It would thus appear that the repeated cutting 
of the bamboos will hardly be necessary and the experiment has 
therefore now been closed. 

The divisional report, on the other hand, suggests that teak in the 
plantations cannot hold its own against Petalidium, bamboos and grass 
unless it is belped during the first two years. It is now therefore pro- 
posed to make small experimental plantations under shade in coupes 
due for working five years hence, so that the young teak may be estab- 
lished by the time the fellings are due. In the North Chanda division, 
advance fellings of the bamboos have been prescribed in order to assist 
the teak natural reproduction to become established before the over- 
wood is removed. 

50. The following are matters of interest mentioned in other divisional 
reports :-— 

Lanlana aculeata.—lri the Melghat division, the roadside eradication 
of this pest has now reached a stage when the resulting grass defeats 
the seedling growth of Lantana, Now that roadsides are cleir to thq 
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requisite distance, it is becoming increasingly easy to maintain them 
in this condition. The effectiveness of these measures both as regards 
fire protection and the preservation of the amenities of Chikalda is 
beyond question. During the rains of 1936 Lantana is to be uprooted 
with the help of elephants in the first three coupes of the new working 
plan, as such clearance is the first essential to the working of these areas. 

Lantana is still a serious pest in a Temote part of the Bori range in 
the Hoshangabad division, and it is now proposed to form a forest 
village in this locality to provide labour for eradication. 

51. Mucuna pruriens. — In Yeotmal, cutting of this climber in August 
and agAin in September for two successive years after the main fellings 
is found preferable to uprooting, as the latter operation is more expen- 
sive and both methods are equally effective. In the South Chanda 
division the seedlings of this climber were uprooted by hand during 
the planting operations. This did not appreciably add to the cost of 
planting and the results have been satisfactory. 

52. Baukinia vahlii. — In Betul, it is remarked that the five-yearly 
cutting of this climber merely results in more vigorous and more numer- 
ous shoots than before. It is suggested that a better procedure would 
be either to uproot it or to cut it annually for five years, starting two 
years before the main fellings, and each time to smear the cut end with 
coal tar. If this is impracticable, it would be preferable not to cut the 
climber at the time of the main fellings. In Chhindwara the same con- 
clusion has been arrived at, and it is suggested that the climber should 
be cut five years after the main felling, when it is more likely to be sup- 
pressed by the reproduction. 

53. Zizyphvs oenoptia. — The control of this pest is found to be very 
difficult in Hoshangabad. It is cut two years ahead of the main fellings 
and also whenever the forest is thinned, but these measures are ineffec- 
tive. The cutting of this climber has now become urgently necessary 
in areas regenerated in 1928-29. 

(viii) Mixtures, 

54. The invasive tendency of teak and its tendency to grow pure 
and to oust all other species, especially after clear fellings, have already 
been mentioned. To counteract this tendency several recent plans 
have prescribed the reservation of trees of miscellaneous species in 
conversion operations and their favouring in cleanings and thinnings. 
It is now argued by some officers, however, that such reservations will 
fail in their object and that ecological and other factors are so over- 
whelmingly in favour of the teak that we are powerless to prevent an 
jnevitable natural succession. Others say that we should at least apply 
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sanctions against the teak, even if they are doomed to failure, of which 
we cannot at present be certain. 

(ix) Ufiderplanting. 

55. It is now suggested that in teak forests with a dense underwood 
of bamboos or weeds but deficient in natural reproduction of teak, 
satisfactory regeneration is probably best obtained by underplanting 
teak some years in advance of the removal of the oveiwood. To in- 
vestigate this possibility, the following experiments were laid out during 
the year :— 

South Chanda experimental plot 12 and North Chanda experimental 
plot 8. — The objects of these experiments is to find out if mature teak 
forests in which natural reproduction is deficient or absent, can be 
successfully and cheaply regenerated by underplanting with root and 
shoot cuttings of teak, so that the stumps may become established 
before the overwood is clear felled : in the South Chanda plot the over- 
wood is chiefly grass, in North Chanda bamboos. 

(x) SUvicultural Systems. 

56. Experience in conversion operations in the teak forests of the 
Central Provinces during the last ten years has evolved the system of 
coppice with reserves, the elastic provisions of which have proved its 
suitability in forests in which widely diverse types of growth are found 
in almost every coupe. The advantage of this system is that each 
patch of forest in each coupe can be treated strictly according to its 
silvicultural needs. The treatment may thus vary in a single coupe 
from clear fellings in areas with adequate advance growth to very con* 
servative treatment in frost holes or on steep slopes and areas liable to 
erosion : in forests capable of growing somewhat larger timber, immature 
poles of valuable species may be retained to form a part of the future 
crop. 

The new working plan for the Melghat division embodies the latest 
ideas of this elastic conversion system, which must be employed with 
care in this division owing to the danger of frost and drought. 

In the Nimar division the flexibility of the prescriptions has made 
it possible to adapt them to suit the conditions in each coupe, but the 
differences in interpretation of the rules by succeeding officers, which 
are inevitable in the early years of the introduction of a new system, 
sometimes tend to perplex range officers in their application of the 
prescriptions. There have thus been constant modifications in tho 
method of treatment and the position has been rendered more difficult 
by the severe frosts of 1934 and 1935 which have seriously upset cal- 
culations. . 
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57. In the Betul division the development of the charcoal industry 

and of the road system are resulting in fuller exploitation, and during 
the year it was decided to work two improvement felling series in the 
Saoligarh range under the conversion system. The bamboos have died 
after gregarious flowering in several ranges and for some years are likely 
to be a serious hindrance in conversion operations. Efforts have been 
made to burn them but have not been very effective. 

58. In the Chhindwara report it is suggested that certain high forest 
felling series could he more suitably worked under a shorter rotation, 
as the chief local demand is for poles and fuel. 

59. In the teak plantation operations in the Bilaspur division, it is 
proposed this year to plant up only mixed forest areas in which there 
is at present no teak. To maintain a suitable mixture the teak will be 
given wide spacing, so that the bamboos and the coppice of other species 
may not be suppressed. In the dry North Raipur forests it is reported 
that the system of simple coppice is often unsuitable as it leads to exces- 
sive soil exposure. The system of coppice with standards under which 
the sal forests are worked is also criticised, as the sal standards reserved 
develop prolific epicormic branches and are not likely to produce good 
timber. 

60. In the Jubbulpore division, the prescriptions of the new working 
plan are reported to be working satisfactorily in the Mandla ranges. 
In the sal high forests of the Murwara range, the uniform system has 
failed on account of repeated frost damage. Strip and selection fellings 
have been made departmentally but a satisfactory system has still to 
be evolved. 

(xi) Miscellaneous, 

61. Grazing. — In Hoshangabad and other divisions the premature 
opening of coupes to grazing after a closure of only five years after the 
main fellings has not resulted in any noticeable damage by cattle to 
the young crop and has considerably reduced the danger of fire ; this 
practice is therefore being developed. In the regenerated coupes of 
the coppice working circles in the North Raipur forests, which have 
now been closed for eight years, it has been noticed that wherever density 
is low, the coppice has suffered from the rank growth of grass and from 
the browsing of wild animals and it is suggested in the divisional report 
that coupes might with benefit be opened to light grazing for a part of 
the year 3 or 4 years after the main fellings. In the South Raipur 
forests experiments have been made in young woods, 7 or 8 years old, 
to test the effect of light grazing up to the end of the rains : no adverse 
effects have been noticed. In West Berar the premature opening of 
coupes to reduce the cost of fire protection was found very satisfactory. 
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There is thus a tendency in many divisions, particularly in teak 
forests, to reduce the period of closure to not more than 5 years ; the 
fire danger is thus reduced, browsing by deer is less injurious and the 
grazing facilities for the local cattle are at the same time improved. 

62. Frost. — In recent years late frosts have caused severe damage 
to young forest crops, especially teak, and a great deal of attention is 
now being given to a study of the problem. During the year the Conser- 
vator, Western Circle, wrote a note on the subject after a tour in the 
Nimar division. A summary of his observations is given below :— 

Frost has done severe damage to forest crops in three of the past 

eight years. The dates of these frosts were : — 

29th to 31st January 1929, 
19th onwards January 1934. 
16th onwards January 1936. 

In young crops severe frost kills the shoot but not the root and thus 
injury amounts to a cutting back, resulting in loss of increment and 
sometimes malformation of the bole. 

The liability of various species to damage is as under :— 

Severely affected : — 

Teak, Albizzia procera, Emblica officinalis, Madhuca latifolia, 
Buckanania lanzan, Bombax malabaricum and Kydia calycina. 

Affected : — 

Terminalia Umentosa, Lannea grandis, Stepkygyne parvifolia, 
Boswttia serrata, Ougeinia dalbergioides and Lagerstroemia par- 
viflora. 

Immune :— 
An^ogeissus latifolia, Acacia catechu, Acacia leucophhea, Zizypkus 
jujuba, Hardmckia binata, Buteafrondosa, Diospyros melanoxyhn 

and Dendrocalamus str ictus. 

Clear felled areas suffer most and the retention of a part of the advance 
growth of miscellaneous species does not greatly improve matters. The 
prevalent theory is that beating of the direct rays of the morning sun 
and consequent rapid evaporation of the dew causes frost bite. If 
this is admitted then the attempts made of late, to regenerate in NE — 
SW strips is sound in principle, but the retention of narrow 50-foot 
strips of poorly stocked forest will be ineffective, especially in the drier 
localities where teak sheds most of its leaves by the time frost is expected. 
The Melghat scheme of successive strips 'where the width of the unfelled 
strip at any time is three times that of the felled strip is more likely 
to be successful. 
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63. Discussing the problem the Conservator (Mr. 0. M. Harlow) 
observes : — 

" The worst frost occurs in the flat land, and the steeper the slopes 
the more confined its effect. Frost seems to be a question of the speed 
of drainage of the cold air, which in its turn appears to follow the course 
of the water drainage. Where the gradients of the nalas are steep the 
cold air can drain down quickly and there is no damage ; where the 
country is flat and the gradients of the nalas slight the cold air connot 
get away quickly and damage results. 

The presence of miscellaneous species does not seem to minimise 
the damage. Strip fellings against the morning sun do not look very 
hopeful either. Improvement fellings are worse than useless, for not 
only does the reproduction get frosted back but the smaller standing 
timber is also ruined. Selection in the form of heavy thinnings and 
opening up over advance growth is equally bad. The only thing that 
seems to confer any immunity from frost is no interference with the 
canopy, which means no fellings at all where the canopy is already thin 
or interrupted as is often the case." 

64. Mr. Harlow is not hopeful of finding a solution. From obser- 
vation and enquiry he concludes that during the period of growth of 
the present overwood severe frosts have been rare, as otherwise at least 
some of the boles would certainly have been defective or there would 
have been some record of the frosts in the boles. H climatic conditions 
have radically changed and severe frosts like those of 1929, 1934 and 
1935 are likely to recur frequently in future the forests are doomed. 
If, however, it can be proved that similar severe frosts have occurred 
in the past followed by long periods of immunity, such as the period 
during which the present woods grew, and that such a phenomenon is 
cyclic, then there is hope, and before the next period of heavy frost we 
can look forward to a period of immunity during which our forests will 
be able to grow up and reach a stage when the frosts can only injure 
their crowns. 

II. — Wobking Plans and Statistics. 

(i) Working Plans. 

65. No new plans were sanctioned during the year. The following 
plans are now under revision : — 

(1) North Chanda.—Tht premature revision of this plan was neces- 
sary owing to the difficulty experienced in regenerating 
forests in which there is a dense undergrowth of bamboos ; 
the new plan therefore reduces the areas under conversion 
and provides for advance fellings of bamboos to stimulate 
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tree reproduction, and for artificial regeneration in suitable 
places. Teak, bija and semal, the most valuable timbers, 
have been enumerated in the high forest working circle with 
the object of rinding the proportions of trees of the different 
diameter classes and of regulating the future yield. The 
plan has been completed and has been sent to Dehra Dun 
for criticism. 

>'2) Melgkat. — This plan has been completed and submitted to the 
Chief Conservator. It is based on a complete stock-mapping 
and introduces conversion systems for the first time in this 
important division. Frost is a great danger in certain locali- 
ties, and the plan prescribes strip conversion fellings in two 
felling series. Special provision is made for the eradication 
of Lantana in advance of the main fellings. 

(3) Damoh.— This plan has also been completed and is now with 

the Chief Conservator. Its most interesting features are its 
prescriptions for the rotational working of lac host trees 
and for the rotational tapping of kulu (Sterculia urens) for 
gum. 

(4) South Ckanda (excluding Allapilli and Pedigundam).— The field 

work is completed and the final report will probably be 
submitted during the rains. 

(6) Yeotmal. — The field work has been completed ; the plan will 
probably be introduced from 1st July 1937. 

(6) Raipur mixed forests. — The revision had been undertaken by the 
divisional forest officer and has been submitted to the Con- 
servator. 

During the next touring season it is expected that the revision of the 
North Raipur, Buldana and Hoshangabad plans will be taken in hand. 

66. Among a large number of amendments issued, the following were 
tiie most important :— 

(1) Nimar. — The schedule of grazing units was completely revised 

in order to improve grazing facilities. 

(2) Akola. — Part II of the plan was entirely rewritten. There are 

no radical changes in the prescriptions but only modifications 
to incorporate changes which experience has shown to be 
necessary. 

(3) BUaspur. — The felling rules for the high forest working circle 

were revised to bring the treatment of these forests into line 
with the methods now in vogue in other parts of thi province. 
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(ii) Yield Volume and Form Factor Tables. 

67. Sample plots.— There were 112 sample plots on the provincial 
list at the beginning of the year, of which four were converted into tree 
increment plots. Three new sample plots were laid out, thus bringing 
the total to 111. The sample plots now cover a wide range of age and 
quality and are considered adequate to provide the necessary data for 
the preparation of reliable volume tables. Such tables for sal and teak 
are now under preparation at Dehra Dun. The distribution of plots 
according to species is as follows :-— 

Species. Number. 

Tectona grandis ......... 66 

Shorea rotmsta .......*- 38 

Pinus longifolia .....•••• 2 

Cleisianthve coUinva 2 

Chloroxylon swietenia ........ 

Acacia arabica ......... 

Terminalia tomentoaa ........ 

Miscellaneous species • 

TOTAI, . 11J 

68. Tree increment plots. — There were 6 tree increment plots at the 
beginning of the year, to which four were added, bringing the total to 
10 at the close of the year. The distribution by species is as follows : — 

Species. Number. 

Tectona grandi* 1 

Shorea robutta . . . . . . . . 6 

Pterocarpue marsnpium ....... 1 

ChiorozyUm twitttwr 1 

Bardwickia* Hnata ........ 1 

Miscellaneous species ........ 1 

Total . 10 

69. Experimental plots. — There were 29 experimental plots at the 
opening of the year. Two plots which were erroneously abolished in 
previous years were again taken on the list, and 10 new plots were laid 
out during the year, thus bringing the present total to 41. Details of the 
new experiments have been given in previous paragraphs of this report. 

Measurements.— All measurements due during the year were carried 
out. 

III. — Miscellaneous. 

70. The office of Silviculturist was held by Mr. H. C. B. Jollye 
throughout the year, except for very short periods at the beginning and 
end of the year when Mr. K. P. Sagreiya, and Mr. H. C. Watts occupied 
the post. 
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COORG. 

L— EXPERIMENTAL SILVICULTURE. 

Seed. 

1. Teak seed pre-treatment experiments— The treatments used arc 
soaking 48 hours, soaking 24 hours, weathering in a shallow pit, and 
scorching, with an untreated control. Soaking 48 hours and the dry 
control have so far given the best results, i.e., 41 and 38 per cent., as 
compared to 37, 14 and 13 per cent, in the other cases. 

2. Sandal germination test. — The following treatments and kinds of 
seeds were used :— Soaking 5 days, 10 days and 15 days ; floaters after 
\ hour and 24 hours immersion ; sinkers after \ hour and 24 hours 
immersion ; plantation tree seeds, natural tree seeds, beds shaded and 
unshaded, seeds with and without pulp, spiked tree seeds, ditch seeds 
15 days treated and 3 and 4 venated seeds. 

Seeds without pulp gave the best results, i.e., 37 per cent. Plantation 
tree seeds and untreated control gave 30 and 22 per cent, germination. 

3. Andamans Padauk (Pterocarpus dalbergioides) germination test.— 
The treatments used are (1) soaking 48 hours, (2) dumping and notch- 
ing the germinating seeds, (3) covering the seed bed with twigs and 
straw, (4) soaking 48 hours and shading the beds 33, 66 and 100 per 
cent. 

The results are as follows :-— 36, 20, 48, 23, 27 and 25 per cent, germi- 
nation respectively. Beds covered with twigs and straw have thus 
given best results. 

4. Ariocarpm hirsuta germination test. — The methods adopted 
are (a) seeds extracted and sown immediately, (6) seeds preserved for 
one month, (c) fruits preserved for one month and sown in open bed 
beds shaded 50 and 100 per cent. 

The results are 54, 11, 10, 11 and 7 per cent, germination respec- 
tively. Seeds extracted and sown immediately have given best results. 

5. Bambusa polymorpha. — 2 lbs. of seeds were sown in open beds. 
The germination was 80 per cent, and there were about 50 per cent, oi 
the seedlings surviving at the end of the year. 

Sandal Regeneration. 

1. Experiments to determine the best date of sowing, stumping and 
transplanting sandal in open and in forest where the density of iht 
canopy is 0*4 and 0-7 were tried. The stocking of seedlings is best a 
forest where the density of the canopy is 0*4. The best dates are :#, 
sowing on 15th May, transplanting and stumping on 15thJ Jipie.f 
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% Experiments on sowing sandal in open and under bushes were 
tried and 80 per cent, germination and survival was recorded under 
bushes, as compared to 69 in the open. 

3. The method of regenerating sandal by propagation centres and 
in basket fences was continued during the year. In all, 212 propagation 
centres and 286 basket fences were opened and plants are established 
in almost every one of these. 

Artificial Regeneration of Teak. 

1. Pre-monsoon stump planting of Teak. — This experiment was repeated 
during the year and the indications are : — (a) the best dates for stump 
planting are 15th April and 2nd May, (b) the improvement in growth ia 
maintained in the 2nd year also. 

The heights reached after one year for the two best dates of stumping 
compared with dibbling are 59* and 43* compared with 11*. 

2. Effect of Jcumri crops on the growth of teak in a plantation. — Hill 
paddy, ragi, ragi with dhal were tried. Teak seedlings were very small 
from 3* to 9* in height at the end of the year, and definite results can be 
had only at the end of the 2nd year of growth. 

3. Best planting distance of teak and its effect on the growth of teak.—' 
Experiments were started with three espacements, 3'x3', 4|'x4£' and 
6'x6'. The germination was 70 per cent, and survival of seedlings at 
the end of the year was only 40 per cent. The cost at the end of the 
1st season was Rs. 17~8~0,.Rs. 25-12-0 and Its. 47-2-0 per acre respectively 
for three espacements. ' ..This is a long term experiment and will be 
under observation in future. 

4. Cover crops. — Tepkrosia Candida {boga) introduced in the 1st year 
of a teak plantation. 

The results of three experiments are as follows : — 



Boga. 
Control 



Survival 
per cent. 


Mean 
height. 


80 


15-4' 


83 


17-3' 



The results indicate that boga has done no good and has retarded 
the growth of teak by 11 per cent. Weed growth is suppressed to some 
extent, but before long boga will have to be cut back to protect teak 
from being suppressed. 

5. To compare (a) weed knifing, (b) aeration by forking and (c) 
scraping with hoe, to determine its effect on the development of teak 
during the 2nd year of formation. 
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The height development of plants in (b) and {c) compared with {a), 
are 7-8* and 8" as compared with 7*3*. The results show that scraping 
is as good as forking. 

6. Direct sowing of tea&.— Comparison of (a) soil aerated in burnt 
and unburnt plots, (6) plots burnt and not burnt and soil not aerated. 

The results show that burning and aerating the soil gives good per- 
centage of survival and mean height. Burning only has given better 
results than the plots where burning has not been done. This shows 
that burning does stimulate the growth of teak in the initial stage. 
The results are summarised as follows :— 



Survival 


Mean 


per cent. 


height. 


87 


59* 


85 


40* 


86 


44' 


98 


82' 



(a) Burnt and soil aerated .... 
(6) Not burnt and soil aerated 
(e) Burnt and soil not aerated . . . 
(d) Not burnt and soil not aerated 

7. Effect of underplanting teak areas with Dalbergia latifolia.—H&]f 
an acre plots are opened in 1935, 1934 and 1933 regeneration areas and 
rosewood plants are planted at an espacement of 12'xl2' in between 
teak. This is a long term experiment and the plots will be under careful 
observation in future. 

8. Teak seed and stump origin experiments. — The seeds and stumps 

of Nilambur and Mysore origin were tried and the results are as follows : — 

Stumps at tbb ekd Seed at the bnp 
o* the 1st ykab. op 2kd yeab. 

Origin. Survival Mean Survival Mean 

per cent. height, per cent. height. 

Nilambur .... 87 14'3' 95 2&.V 

Mysore .... 87 10'7* 76 15-8* 

The above data indicates a 79 per cent, increase from seed and 33 
per cent, from stumps of Nilambur origin. 

9. Teak seeds of Ooorg and Mysore origin. — Two experiments were 
tried to find out as to which gives better result. 

The germination of Mysore origin was 76 per cent, and that of Coorg 
61 per cent. Seedlings are only 3 to 9 inches in height and their develop- 
ment will be watched in the current year. Coorg gets a supply of teak 
seeds from Mysore for artificial regeneration works. 

10. Effect of burning and cutting back a teak plantation in the 2nd 
year of formation. — Experiments were carried out in the last two years 
and the indications are as follows : — 

(a) The height growth of plants is better than in control 
(6) This improvement is maintained in the 2nd year also, 
(c) Weed growth after burn is not so tfense and noxioifs as it was 
before the treatment, 
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Miscellaneous. 

1 . To study the growth of sandal in plantations with teak as hosts. 

Observations in the last year's experimental plot at Junglehadi was 
continued during the year. The stocking of sandal is 60 per cent, and 
mean height is about 4' 6*. The stocking of teak is about 80 per cent, 
and mean height is about 16*. 

This is a long term experiment and observations will be continued. 

2. Sample trees and sample plots. — These are maintained and measure- 
ment of trees are recorded carefully. 

3. Sandal spike disease. — Fresh cases of spike were found in three 
villages in North Coorg and control operations were carried out prompt- 

In all 1468 spiked sandal trees were treated with Atlas and killed 
during the year, 

4. Sandal observation area.— This is an area of 12 acres, opened with 
the object of protecting the bit from spike disease and assist the growth 
of sandal by tending, thinning, etc. 

In this area 7 plots were laid, 4 as control and in 3 thinning, 
introduction of hosts and uprooting of Lantana was done. A general 
tending was carried out over the whole area. Spike disease is prevalent 
round about and control operations have been carried out. This area 
contains 1842 sandal plants and trees and it works out to 153 per acre. 

During the year we had 7 occurrences of spike in the area and they 
were treated with Atlas and trees round about were lopped. 

This is a long term experiment and the area will be under careful 

observation. 

5. Teak defoliation experimental areas in South Coorg. — Periodical 

measurements in teak defoliation experimental areas were recorded 
during the year. In general, defoliation was not severe in Eastern 
forests, but in Makut teak plantation the trees suffered heavily from 
defoliation. 

Makut Evergreen Rain Forest, 
] . Study of the stirvival, development and increase of natural regenera- 
tion of valuable species when tended according to instructions in the working 
scheme, and other valuable species introduced artificially (1934-35 

experiment continued). 

A 1934 coupe of 53 acres was taken up and 126 gaps caused by fellings 
were selected for observation. An enumeration of natural regeneration 
was recorded and Hopea transplants and bamboo cuttings were intro- 
duced into these gaps. 
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This coupe is divided into 5 strips and in four rubbish felling was 
carried out and the fifth was left as control. Here 12 gaps, 6 in rubbish 
felled area and 6 in the control bit, are selected for careful study. Perio- 
dical enumeration of regeneration is taken and recorded. Particulars 
of regeneration are given below : — 



Particulars, 


Rubbish 

felled atrip, 

6 gape. 


Control, 
6 gaps. 


January 1936 • 


78 
103 


79 
92 



2. Study of the natural regeneration of valuable species in coupes where 
different intensities of opening were created by fellings in the past. — Re- 
presentative plots one square chain are laid out in all the coupes worked 
from 1919-20 to 1935 and an enumeration of regeneration was taken 

and recorded for future study. 

The particulars of natural regeneration are as follows : — 



Average 

regeneration 

per acre. 

924 

1,083 

1,416 



(1) Six regeneration areas of 1919-20 .... 

(2) Coupes of 1926, 1927, 1928, 1929 and 1930 

(3) Pour coupes of 1935 

3. Best method of regenerating Bambusa polymorpha. — In 1935 kumri 
at Makut the following methods were tried and the results are as fol- 
lows : — 



Sowing 

Cutting 
Rhizomes 



Stakes. 

60 
60 
2S 



Survival 
per cent. 

12 
7 

28 



4. Artificial regeneration of Hopea parvifiora under shade.— Lines 3' 
wide were cleared 9' apart in forest and staking was done at 6' on the 
line. Hopea germinating seeds were notched at stakes. Out of 530 
stakes planted 417 have plants and percentage of survival is 79. 

5. Sample trees. — The girth measurements of trees were not recorded 
during the year, as the triennial measurements are due in the current 
year. 

Experimental Cardamom Male, 

During the year a departmental cardamom male was opened in 
Bhagamandla range, with a view to study the method of cardamom 
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cultivation to find out measures to keep off insect attack and to know 
the working expenses of males. 

For this purpose a bit of 30 acres from a relinquished coffee saguvali 
male was acquired for cultivation. 

In this 40 old neglected plots were cleared and stocked with cardamom 
plants. Six new plots were opened and planted with cardamom. Two 
weedinga were carried out during the year, A small nursery was opened 
to study germination and have a supply of plants for trying experiments. 

The borer attack was seen in all the plots and the attack was seen in 
other males also. The damage from this was not very severe. 

During the year we realised a revenue of Us. 54 from the sale of 
cardamom and the expenditure for the year was Rs. 185-10-0. 

MADRAS. 

L — EXPEBIMBNTAL SlLVIOULTUBB. 

(i) General. 

L In this brief report it is not possible to give full experimental data 
to support all statements made or opinions given nor does space permit 
mentioning all items of work undertaken. For fuller information the 
" Annual Report on Silvicultural Research in the Madras Presidency 
for the year 1935-36 " published separately should be consulted. 

2. A large proportion of the work done has been small scale stage 
I (a) experiments in Experimental Gardens and routine seed germina- 
tion and weighment tests'."' 

3. The most important results obtained during the year are pro- 
bably : — 

(i) The successful control of the spike disease of sandal over large 
areas in the case of new outbreaks provided that they are 
reported and antispike measures adopted without delay. 

(ii) Confirmation of the transmission by insects of the spike disease 
of sandal and demonstration of the fact that the disease 
thus induced under controlled conditions can be further 
transmitted by grafting (as is the case with natural spike). 

(iii) The successful control of LarUana at a reasonable cost by 
chemical spraying. A spray has been evolved which while 
killing out the Lantern does not usually affect other species 
growing among it. 

(?) The successful underplanting of dense Lantana with Bambusa. 
The bamboo has grown right up through the LarUana without 
any attention and is killing out the pest. 
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(v) The successful transport of teak stumps to distant place* 
Stumps have been sent journies of 1,000 miles taking, up to 
14 days and in the majority of cases after 2 years the plants 
resulting from these stumps have been as good as and better 
than those from local stumps in spite of the fact that they 
were growing in localities climatically very different from 
that in which they were raised in the nursery. 

(vi) Demonstration of the benefits of soil working in the regenera- 
tion of dry fuel forest. Soil working resulted in 3 times as 
many seedlings surviving the hot weather. 

(vii) Confirmation by large scale experiments that in mixed decidu- 
ous forest of good quality, the beneficial effects (if any) of 
forking as a weeding method in teak plantations compared 
with mamooty scraping were in no way commensurate with 
the extra cost of forking. 

(viii) Further confirmation of the smallness of the risks run 
in premonsoon stump planting of teak in our better teak 
districts even in a year abnormally lacking in early rains. 
This has also been confirmed by large scale district work, 
the averaged results of which were within 2 per cent, of those 
obtained in small scale experiments. 

(ii) Climate. 

4. Rainfall statements are given in the full Annual Research report. 

II. — Natural Regeneration. 

By Seed. 

5. Experiments showed that clearing undergrowth under mother 
trees of S-wietenia ?nacrophylla in an attempt to produce profuse regene- 
ration is definitely harmful. 

6. Similar experiments with Mesna ferrea, Calophyllum elatum and 
Hopea parviflora showed that the treatment had produced no beneficial 
hut no harmful effects. 

7. Opening of the canopy over young regeneration was very bene- 
ficial in the ease of Hopea parviflora but produced no noticeable effect 
on Mesita ferrea, 

8. Complete removal of the canopy over Smetenia macrophyUa 
regeneration 5' to 6' high produced a very beneficial effect and in the 
2nd year since the treatment was applied there has been no increase in 
insect attack as was feared might be the case. • « i 

9. Partial canopy removal over dense regeneration of Pterocarpus 
santalinns about 3" to 6* high produced a very beneficial effect. 

8 
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By Coppice. 

10. Experiments in the dry fuel forests o( Chittoor and the Eucalyptus 
plantations of the Nilgiris both showed that the ordinary operation 
of coppicing causes a mortality of approximately 5 per cent, of the stools 
and that the trimming of the stools was definitely harmful in dry forests. 

III.— Seed. 

11. Seed pretreatment. — Routine pretreatment tests were done with 
13 species. Treatment with boiling water improved the germinative 
capacity of Acacia auriculiformis and Acacia cyanophylla but was harm- 
ful for nearly all other species tried. Soaking in cold water was bene- 
ficial with Calophyllum elatum, Gluta Iravancorica, Pterocarpus santalinus 
and Xylia xylocarpa, being very marked in the case of the Pterocarpus, 
Concentrated sulphuric acid hastened and greatly improved the germi- 
nation of Cassia fistula and Cassia marginata, while fermenting improved 
that of Acacia auriculiformis \ Acacia leucophkea and greatly improved 
that of Terminalia chebula. 

12. Seasonal collection, — Tests made with 7 species showed no definite 
variations in germinative capacity throughout the fruiting season. 

13. Seed storage. — Tests were done with 14 species to determine 
the longevity of seeds stored in different ways. Results are given in 
the Annual report. 

14. Seed weighments. — Routine tests weTe carried out as usual. 
Results are given in the Annual report. 

15. Sorting seed by size. — Work done during the year confirmed 
previous years' results that the sorting of teak seed by size is not justified 
economically. 

16. lests with seeds from small immature, normal mature, and large 
overmature seed bearers with several species showed no appreciable 
differences in germinative capacity or height growth of resulting seed- 
lings. 

17. Seed origin.— We have now 2 well established long term all- 
India teak seed origin plantations which are growing fast. Sample 
plots will be laid out in each origin when the first thinnings become due. 
In addition, some short term investigations were carried out during 
the year, the details of which are given in the Annual report. 

IV.— Nursery Work. 

18. In hot dry fuel areas shaded nursery beds gave generally a higher 
geiminative capacity with nearly all species tried, but in subsequent 
development and survival individual species exhibited different light 
requirements. 
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19. Experiments in evergreen nurseries on sheltering and shading 
in the case of species that suffer from the very heavy rain of the South- 
West monsoon and the hot sun which follows it showed that Hopea par- 
viflora and Cedrela toona arc indifferent to shade treatment, that Arto- 
carpus hirsute greatly benefits by the shelter but ia indifferent to its 
extent and that Dysoxylum malabaricwn needs a little shade but will 
not stand much. 

20. Experiments have been started to demonstrate the effect of 
repeatedly using the same nursery beds for teak and to see whether the 
fertility of the beds can be maintained by various artificial means. 

21. Work on different nursery methods for raising teak stumps 
indicates that the best outturn of good stumps is obtained by sowing 
seed at the rate of 20 to 30 lbs. per standard 40' x 4' bed and doing no 
pricking out of seedlings at all. A bed of this size in this way will 
produce after 1 year sufficient stumps of the right size to establish fully 
1 acre of plantation at a 6' x 6' espacement and still leave a slight margin 
of safety. 

V. — Artificial Regeneration. 

(a) Mixed deciduous timber forests. 

22. The stocking of felling gaps in mixed deciduous forest with teak 
is now extensively carried out and presents no difficulties in the initial 
stages. There is however some cause for apprehension in certain areas 
where climbers and Lantana are particularly aggressive, that the plants 
may be swamped hy invasive growth in later years after tending has 
ceased. Experiments have been started, to watch the fate of such gaps. 

23. Comparison of sowing, transplanting and stump planting. 
— Previous years' results were confirmed and showed that for teak, 
Dalbergia latifolia, Pterocarpus marsupium, Terminalia cremdata and 
Artocarpics hirsuta, stump planting is the best of the 3 methods, while 
for Xylia xylocarpa direct sowing is to be preferred. Pterocarpus dalber- 
gioides and Swietenia macrophylla however both do best from trans- 
planting. 

24. Optimum season for stump planting. — Experiments were repeated 
with 5 species and confirmed previous years' results. Last year was 
the second consecutive bad year for early rains and in many places 
pretnonaoon showers were absent. In spite of this, however, premonsoon 
planting gave veryfair results with a best date of April 15th to May 15th 
varying with the different species. The effect of the poor year was much 
more noticeable in the smaller height growth of teak than with other 
species. Teak stumps tended to sprout much later and the best date 
for species other than teak was about a fortnight later than usual 

1 I *2 
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25. Stump planting. — Effect of diameter of stumps. —Teak stumps of 
of 0-4* to 0-8* diameter at the thickest part gave the best results, though 
stumps of 0-3* to 04" diameter are definitely " usable " in the event 
of shortage of the larger stumps though they do not give as good results. 

26. In the case of DaWergia fatifolia, 0-2* to 0-6* diameter is the best 
range. For Pterocarpus marsupium results indicate that the larger 
stumps from 0*3" to 0-8* diameter (or even bigger) give the best results. 
For Terminalia crenulata 04* to 0-8" diameter appear best and for Arto- 
carpus hirsuta those of 04* to 0*6 " diameter. 

27. Stump planting — •effect of length of root. Teak. — Repetition of 
previous years 1 work confirms the indication that there is practically 
no difference in results from stumps of different root lengths within the 
range 4" to 10*. 

28. Stump planting — effect of cooly variation. Teak. — Experiments 
were done in which stumps were planted tightly by expert planting 
coolies, intentionally loose, nipped at the top with the base loose in the 
crowbar hole, and by a blacksmith and a farmer who were given no 
instructions at all. There was no appreciable difference at all in the 
results of these treatments in percentage of survivals or in mean height 
growth, 

29. Storage of stumps. Teak. — Experiments showed that stumps 
can be successfully stored for two weeks before planting even in an 
abnormally bad year. 

30. Transport of stumps. Teak. — Stumps were successfully trans- 
ported over distances up to 1,000 miles taking up to 14 days for the 
journey and after 2 years were giving as good as and better results than 
local stumps. 

31. Stump planting in- swampy areas. Terminalia crenulata and Ptero- 
carpus marsupium were successfully stump planted in a swampy area 
where mound regeneration work had failed for some years. 

32. Casualty replacements in 2nd year teak plantations.— Further 
experiments to watch the fate of casualties replaced with stumps in the 
2nd year of teak plantations were started. Results so far indicate that 
few of these replacements survive and it is doubtful if they ever take 
their place in the main crop. 

33. Effect of iaungya (ponam) crops on teak plantations.— An experi- 
ment was continued in which it was attempted to counteract the retard- 
ing effect of a taungya crop in the 1st year of a teak plantation by growing 
cover crops such as sunn hemp (Orotalaria juncea) and boga (Tephrosia 
Candida) in the 2nd year. In general these cover crops appeared to 
produce no marked improvement in the retarded teak. This retarding 
effect of the taungya crop can however be greatly minimized by early 
planting the teak. 
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(6) Evergreen Rain Forests. 

34. All artificial regeneration work in evergreen forests (with the 
exception of one experiment on raising evergreens after clear felling and 
burning, with and without cover crops) -comes under the category of 
uaderplanting and is therefore dealt with under that head. 

(c) Dry Fuel Forests, 

35. Artificial regeneration of dry fuel forests by the ' rab ' method 
is being done on a larger scale each year in almost all divisions where 
this type of forest occurs and results are getting more and more encourag- 
ing as the technique improves. 

A detailed description of the methods adopted in districts which 
have so far been most successful will be found in the full Research 
Administration report. It is however too long to be given in this brief 

report. 

36. In general results indicate that (1) artificial regeneration by any 
method is best done at the beginning of the North-Bast monsoon except 
in especially good years or when watering is possible. (2) With most 
species the best method of regeneration is sowing in a good year but 
transplanting in a bad year. When seed is plentiful and repeated sowing 
can be done, good results can be obtained under almost any weather 
conditions. (3) Stump planting is not a suitable method for most species 
in this type of forest. (4) The following species have given excellent 
results : — Cassia siamea, Albizzia lebbek, Azadirachta indica, Dolichan- 
drone crispa, Acacia sundra, Albizzia odoratissima, Pterocarpus santa* 
linns, Albizzia amara, Wrightia tinctoria, Zizyphus jujuba Pithecolobium 
dulce, Acacia ferruginea, Prosopis juliflora and Tamarindus indica. 

37. A good burn coupled with soil preparation is essential for this 
work. 

38. Soil working during the 1st year is very beneficial. It has been 
shown to give an increased height growth and also it enables backward 
plants to survive the hot weather. 

39. Stump planting of Santatum album has given a large measure 
of success. 

(vi) Afforestation. 

40. Experiments to examine the possibility of re*afloresting some 
of the important catchment areas of the Nilgiris were continued. Much 
better results were obtained this year with transplants and stumps of 
these species that can be regenerated by these methods. Results so for 
show that for nurse species Broom, Cassia tomentosa, Rubus moluccanus, 
and Hypericum mysorense and for tree species Acacia melanoxyhn t 
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Acacia dealhata, Mahonia leschenaultii, Hakea saligna, Eugenia arnot* 
tiana and Cupressus macrocarpa all show promise. 

In addition to the above, on stream banks and swamp edges Salix 
alba var. camdea, Salix tetrasp&rma, and Salix babyUmica have all been 
established and appear to be doing well. 

(vii) Tending, Thinning, Cleaning, etc. 

41. Weeding practice.— Large scale experiments were done in 
continuation of the many small scale experiments carried out in recent 
years. These large scale experiments conclusively confirmed previous 
years' results that the slightly beneficial effect (if any) of forking as 
opposed to mamooty scraping as a weeding method in the 1st year of 
a teak plantation in our better teak areas is in no way commensurate 
with the extra cost of forking. The saving by mamooty weeding instead 
of forking is approximately Rs. 3 to 5 per acre each time the operation 
is done and when this is totalled for the main teak districts of the presi- 
dency it is an annual saving of a very considerable sum of money. 

42. These experiments were all done in areas with a naturally light 
friable soil and a rainfall of 60" — 120*per annum. The effect of forking 
in dry fuel forests has already been noted in para. 38 above. 

43. Effect of burning and cutting back a leak plantation in the 2nd year. — 
Experiments in this subject were repeated and confirmed previous years' 
results that cutting back with burning gives slightly better results than 
cutting back without burning but neither of these treatments are as 
good as the control. The indications are that plantations should not 
be treated in this way but if cutting back becomes essential due to some 
calamity it is better to burn before doing the operation. 

44. Effect of a cover crop of Leuccena glauca on a teak plantation. — An 
experiment in this subject showed that the teak height growth was 
apparently increased by the presence of the cover crop. Immediately 
after measurements were taken the plot was visited by bison and the 
Leuccena browsed right down to the ground level. It remains to be 
seen whether the improvement in the teak is maintained in the 2nd year. 

45. Thinning Research. — Teak. We have now sets of plots in this 
work as follows : — 

Niiambur. — (A) Best date of 1st thinning. 

(B) Best intensity of thinning. 

(C) Best periodicity of thinning. 
Begur. — (A) Best date of 1st thinning. 

(B) Best intensity of thinning. 
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In addition, a set of plots has been laid out at Nilambur to see whether 
Dr. Craib's theory that thinning should precede suppression and not 
follow it, is applicable to teak. The treated plots were first thinned 
in the second year with a 50 per cent, mechanical thinning. In these 
plots suppression will not be allowed to occur while the control plots 
will be thinned according to normal district practice. 

46. Effect of burning a Eucalpytus globulus fuel plantation after 
coppicing. — An experiment in this subject showed that the operation 
was not beneficial in any way. 

(viii) Mixtures, 

Nil. 

(ix) Underplanting. 

47. (a) Teak plantations.— Experiments so far show that teak planta- 
tions can be successfully underpl anted with Bainbusa arundinacea, Cepha- 
lostachyum pergracile and Hopea parviflora. Swietenia macrophylla 
and Cedrela toona although established are continually browsed. 

48. (b) Evergreen rain forests. — The general results of experiments 
of last year in underplanting in evergreen rain forest show that : — 

(1) Top canopy cover gives the best results. 

(2) Burning before regeneration produces no beneficial results. 

(3) For most species transplanting is the best method of regenera- 

tion. 

(4) Stump planting is not a suitable method for most evergreens 

(with the exception of Cedrela toona, Chikrassia tabularis 
and Artocarpus hirsuta). 

(5) Weeding is worthwhile as it gives a slight gain in height growth 

and survival percentage. 

(6) Pitting for planting is also similarly worth while although the 

effects of pitting do not show markedly until the 2nd year 
when the roots have got bigger. 

(7) For most species, July or early August appear to be the best 

months for transplanting or perhaps rather earlier for areas 
of light rainfall 60*— 80" and rather later for areas of heavy 
South West monsoon rainfall 120"— 250*. 

(8) For most Bpecies the best size of transplants to use is from 8* 

to 1' high. Larger transplants occasionally do- well but 
sufier heavy casualties and are not definitely established 
for several years. In the case of large transplants of Cedrela 
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toona and Strietenia maerophylla insect attack is much more 
serious than with small plants. 

(9) There is little difference in results between nursery and natural 

forest transplants. 

(10) Basketing has proved very successful with Dipterocarptts 

indicus. 

(11) Cedrela toona has been successfully regenerated by cuttings. 
{12) Repulsive smears do not decrease the browsing incidence. 

(xi) Miscellaneous, 

49. Spike Disease Research, — The following are the chief results of 
the year's investigations : — 

(1) Confirmation of the transmission of spike by insects has been 
definitely established in mass infection cages. 

(2» The night fauna appears to be generally responsible for trans- 
mission but indications are that the day fauna cannot be 
totally ignored. 

(3) The infective seasons are chiefly March to May and August to 
October. 

\i) The general classification of insects through which transmission 
was established indicate that the insect vector is probably 
of one of the families Jassidae, Pentatomidae and Fulgoridae. 
Group and specific transmission experiments are in progress. 

(5) Experiments were carried out to find the chief food plants of 

the main suspects. 

(6) The susceptibility or resistance of an area to the diseases appears 

to be greatly influenced by the ecological make up of the 
area. 

(7) Further evidence was obtained that new outbreaks often occur 

in close proximity to diseased field crops. 

(8) Artificial infection by grafting and natural infection in the field 

are comparable. 

(9) Anti-spike measures in the case of new outbreaks have been 

successfully applied. In none of the areas treated has there 
been any recrudescence of the disease so far. 

50. Periodicity of height growth, — Weekly measurements showed that 
the period of rest with most species in most centres started in November- 
December and ended towards the end of April. 
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51. Lantand eradication. — Experiments in the suppression of hantana 
by underpianting it with Bambusa arundinacea continue to look very 
promising. 

52. A sodium chlorate spray has been evolved which while success- 
fully killing out the Laniana at a reasonable cost does not usually affect 

other species growing in the Lantana. 

53. Climber poisoning.— Experiments were continued and show that 
most of the common species of climbers can be successfully eradicated 
by an arsenical poison at a reasonable cost. 

II. — Working Plans and Statistics. 

• (i) Working Plans. 

54. Five Working Plans were under compilation at the beginning 
of the year of which three were oompleted during the year. Three new 
plans were started during the year. 

55. The cost of preparation inclusive of establishment was Rs. 0-2-6 
per acre. 

(ii) Yield, Volume and Form Factor Tables. 

56. Seventy eight sample plots, 27 Tree Increment plots and 12 
Preservation plots were maintained during the year. 

III.— Miscellaneous. 

(i) Tours. 

57. The Provincial Silviculturist was only able to do a minimum of 
touring owing to lack of staff. 

58. Opportunity was taken while en route to South Kanara to visit 
the research experiments conducted in Coorg in accordance with the 
orders of Government to co-operate with the Chief Forest Officer, Coorg, 
in the conduct of such experiments. 

59. All the research range offices of the division were inspected during 
the year. 

/ r 

(ii) Records. 

60. The Specific and General Ledger files now number 418 and 140 
respectively. 

61. Twenty seven new Experimental Plots and 116 new Experimental 
Garden experiments were opened during the year while 80 Experimental 
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Plots and 293 Experimental Garden experiments were summarised ana 
closed during the year. At the end of the year 72 Experimental Plots 
and 145 Experimental Garden experiments were open. 

62. Two hundred and twelve photographs were added to the collec- 
tion during the year. 

Staff. 

63. The Extra Assistant Conservator of Forests remained in the 
division throughout the year as assistant. The subordinate staff now 
consists of 3 Research Rangers, 8 Foresters and 1 Forest Guard. 

64. The office staff of 2 clerks and 1 typist was increased during the 
year by the sanction of 1 more clerk. A substantial reduction in the 
arrears of office work was made during the year. 

NORTH-WEST FRONTIER PROVINCE. 

I.— Experimental Silviculture. 

(iii) Seed Supply. 
1935 was a very good seed year for deodar in the Kagan Valley. 

(v) Artificial Regeneration, 

Cedrus deodara.— The experiment, described in last year's report, 
under which 3,000 deodar transplants were put out during the winter 
(1934-35) has not proved very successful. The plants were apparently 
not strong enough to withstand the spring drought (May- June). 
Monsoon planting must now be considered the better transplanting 
season. ;,"/ 

Fraxinus excelsior.— Cuttings of ash, made from nursery plants and 
put out in the monsoon, are proving very successful in the Kagan valley. 
It has been noticed that cuttings ¥ to 1* thick do better than those 
below \". 

Prosopis jtdifiora.—Meaqxute sowings in the low hill (3,000') olive 
forests of Khanpur have been a complete failure. The cause of failure 
is uncertain : it may be that these dry limestone hills are not suited 
to the species or they may have been damaged by hares. 

Ailanthus glandulosa. — This species is doing very well at lower eleva- 
tions in the Galis division, and is particularly useful for filling up land- 
slips. Cuttings 3£' in length, with 2' buried in the ground, have done 
well and much better than the 1J' cuttings. They can survive dry 
periods much better. 

Nannorrhops nfc&teana.— In the Kohat district sowings of the seed 
of the dwarf palm made on berms of irrigation trenches in March were 



successful, germination being complete by the end of June. Sowings 
made on unixrigated land failed completely and so did all the off-sets. 

(vi) Reclamation and Afforestation. 

Afforestation in toater logged kaUar areas, — AU attempts made during 
the last 4 years in the Peshawar district to get trees to grow on water 
logged areas both with and without the aid of irrigation have failed. 
The species tried were stumps of sissoo and mulberry, shoot cuttings of 
farash {Tamarix articulata), willow (Salix babylonica and S. tebrtupema), 
chinar (Platanus orientalis), bakain (Melia azedarach), Eucalyptus 
rostrata, E. rudis, E: kirtiniana. In unirrigated areas the planting 
was a failure and in irrigated areas only a few plants of sissoo and Eucaly- 
ptus rostrata survived near water channels, where the kallar had evidently 
been washed out. But after they had reached a height of 10 feet they 
stopped growing and began to dry up. The experiment has now been 
abandoned. 

Experiments are in progress to find a frost resistant species of 
Eucalyptus which will grow at Parachinar 5,800' elevation. The 
following species have been tried :— 

E. crebra, globulas, maideni, neUiodora, eximia, sideroxylon, rostrata, 
siderophloia, carynocalyx, saligna. The plants were raised in bottom- 
less pots and planted out when 1£ year old. Of the species tried, Eucalyp- 
tus gbbulus and crebra survived the snow best. The experiment is 
being continued. 

(xi) Miscellaneous. 

Digitalis purpurea, introduced in the Lower Kagan in 1934 from 
Kashmir seed, is now established. Leaves were sent for test to Calcutta 
and found to be up to standard. A quotation for Rs. 55 per maund of 
dried leaves f.o.r. Havelian has been arranged. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

Mr. H. L. Wright's revised working plan for the Lower Siran and 
Agror forests has been introduced. The yield of the Regular Circle is 
calculated on a complete enumeration of all the forests in the Circle, 
and the forests allotted to the regeneration block form 37-44 per cent. 
of the working |)lan area. 

(ii) Volume Tables. 

In the Kagan valley 11 deodar and 41 blue pine trees were carefully 
measured for commercial volumes, and 9 deodar and 30 blue pine for 
volume and outturn. Data collected were sent to the Silvicultural 
Research division, Lahore. 
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HI. — Miscellaneous, 

Photos to show denudation and erosion were taken and 12 negatives 
sent to the Silviculturist, Forest Research Institute, Dchra Dun. 

PUNJAB. 

I. — Experimental Silviculture. 

(i) General. 

Forest soils.— Indian Forest Record, Volume I, No. 2, (1936) "A 
Study of the Soils in the Hill Areas of the Kulu Forest division, Punjab " 
— Part I, was issued as a joint publication of the Irrigation Research 
Institute, and Silvicultural Research division. Part II of the series 
was completed and is in the press. 

Propagation of Prosopis julijlora. — Work on propagation of Prosopis 
jtiliflora in the Punjab plains was continued and extended in the Research 
division. 

Nine maunds and 18 seers of pods were harvested. Of this quantity 
about 2 maunds were supplied to the railways, and the balance distri- 
buted among forest divisions. In addition 15,820 seedlings were raised 
in pots, and pot plants supplied to the railways for extended plant- 
ing in the Delhi, Ferozepur, Lahore and Multan divisions. 

(ii) Natural Regeneration. 

Abies pindrow.— In the Research division a new experiment was 
started in Pulga, Parbatti range, for studying the success of natural 
seedlings on mineral soil exposed in strips. Removal of humus in strips 
was considered the most promising method of dealing practically with 
large fir areas. In the experiment humus was scraped in 10 feet wide 
and 100 feet long strips laid out obliquely to the contours. Seed was 
sown broadcast in the strips, owing to deficiency of seed on old trees. 

In the old experimental plots, little progress was recorded in natural 
regeneration owing to the poor seed year. In experimental plot 16, 
laid out for studying success of natural regeneration under strips of 
different widths, seedling success was greater in 75' strips than in 50' 
or 100' strips, and also greater with humus removed than with humus 
left intact or mixed with soil. Observations in gap regeneration in selec- 
tion type of crop indicated the same conclusion. 

4 In experiments in the Kulu division with clear-felled strips, a north- 
Sloth direction was found more favourable for the establishment of 
natural regeneration than an east- west direction. Natural seedlings 
fpffle comparatively numerous in the former type of strips. Scraping 



89 



73 



the humus and weedings were advantageous. In experiments with 
clear-felled and wooded strips, conditions for natural regeneration under 
the former were definitely unfavourable. ■ 

Dendrooalamus strictus. — Apart from natural influences, proper 
silvicultural treatment of individual clumps was an important factor 
affecting the number and vigour of new shoots produced. In experi- 
ments in Bindraban and Karnpur forests, with completely, partially 
worked, and unworked clumps, the percentages of new shoots produced 
were 40, 19 and 7 respectively. 

Moms alba.— Af Changa Manga, in experiments with the disposal 
of felling refuse, burning the debris was found advantageous. Under 
unburnt refuse, which did not decay during winter, growth of natural 
seedlings of mulberry was retarded, but weed growth was quite 
unaffected. Weeding stimulated the development of seedlings, but 
with coppice, growth was more vigorous, the denser the weeds, indicating 
contrary behaviour. 

(Hi) Investigations on Seeds. 

(a) Seed year.— In the hill divisions, the seed year was poor for all 
the coniferous species. In the plains shisham {Dalbergia sissoo), Hkar 
(Acacia arabica), tut (Moms alba), bakain (Melia azedarach) and Prosopis 
glanduhsa seeded profusely. 

(6) Seed weighments. — In the Research division, seed weighments 
were recorded at Lahore for 7 species including all forms of Prosopis 
juliftora, and at Manali for 38 species including some exotic conifers. 

(c) Germination tests. — In seasonal sowing experiments in research 
nurseries at Manali with exotic pines, good germination results were 
obtained with seed sown in spring, and with other species in winter. 
Larix europwa and Castanea saliva gave poor germination in all seasons. 

With deodar seeds collected from mature trees, crown classes did 
not have any influence on germination or seedling development. 

In germination tests with seeds from different altitudes, best results 
were obtained for Pinus e-xcelsa with seed from 4,000 — 5,000 feet eleva- 
tion, and for Abies pindrow from 8,000' elevation. 

With Picea • morinda, germination was not found to be correlated 
with elevation, though better results were indicated with seed from about 

7,000' elevation. 

Fraxinus excelsior seed treated in cold water for 48, 72, 96 and 120 
hours, as well as in hot water at 120—200° F, allowing the water to cool 
off after seed immersion, failed to germinate. The same results were 
obtained with seed bathed in hot water vapour for 3—12 hours. Seed 
buried in hot ashes did not germinate. 
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(iv) Investigations on Seedlings. 

(a) Seasonal height ^tw^A.— Seasonal height measurements were 
recorded for seedlings of important species grown in the research gardens. 

(b) Frost injury. — Observations on typical form and intensity of 
frost injury were continued with species grown in research nurseries 
and under plantation conditions. The results are summarised below :— 

Fully hardy or resistant to frost injury. — Acacia girajffce, A. greggii, 
Artemisia maritima, Atriplex canescens, Eucalyptus melano- 
pKloia, E. rostrata, E. rudis, Fouquteria splendens, Monotheca 
buxifolia, Pistacia chinensis, Prosopis juliflora (Argentine 
form), P. nigra, Schinus molle and Sophora secwndifiora. 

Hardy, i.e., with injury confined to growing points or tender leaves. — 
Anogeissus pendula, Celtis eriocarpa, Ohilopsis linearis, Dios- 
pyros cordifolia, Enterolobium timbouva, Ewalyptus citriodom, 
Madura aurantiaca, Parkinsonia microphylla, Prosopis juli- 
flora (arid and Mexican forms), P. pubescens, P. strombocarpa, 
Tipuana specjosa and Sterculia diversifolia. 

Half-hardy i.e., with die-back of shoots extending to previous year's 
growth. — Leucoyna pulverulenta, Prosopis juliflora (Texas). 

Frost tender, i.e., die-back extending to the whole of above-ground part 
of plants, but growth breaking forth again from the lowest point 
unaffected by frost.— Acacia arabica (C. P. Kauria variety) and 
Bauhinia racemosa. The above classification is based on 
observations made chiefly in Chichawatni. Prosopis seedlings 
showed strong individual traits as regards frost resistance, 
particularly the Australian form. 

(v) Investigations on Trees and Crops. 

(a) Phenohgical studies.— In the Research division, phenologieal 
observations were recorded for Piihecolobium dulce, Prosopis juliflora, 
Acacia arabica, Attrizzia lebbek, Dalbergia sissoo, Madura aurantiaca and 
Melia azadirachta. 

(6) Water requirements of shisham crops. — Depth of irrigation experi- 
ments in Chichawatni to determine the water requirements of shisham 
crop continued from past 5 years were closed. Analysis of results based 
on height measurements taken in various sub-plots with different irriga- 
tion treatments showed that 4' depth was about the optimum limit of 
water requirements for young shisham crops in Chichawatni conditions. 
With 6 # irrigations, average height growth was better than with Z" 
irrigations (strictly shallow irrigation). 

(c) Inheritance of racial or individual character of trees. — Dalbergia 
sissoo.— To test the inheritance of the stem habit of Dalbergiq sissoo as 
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regards repeated forking, two experimental plots were laid out in Chicha- 
watni. In one, plants were raised by seed collected separately from 
trees with pronouncedly straight, crooked and very crooked stems, and 
in the other, by root-shoot cuttings taken from surplus seedlings progeny 
available from the first plot. 

(d) Succession in burnt areas.— Lower Bashahr <2m*wm.— Collection 
of plants in burnt areas was continued. According to visual observa- 
tions bushes and low woody vegetation were becoming prominent. 

(vi) Artificial Regeneration. 
Conifers. Abies findrow. — In research plots in Manalgahr, Pulga 
and Hathipur, much success was recorded during the first year with 
nearly 3 -year old seedlings planted in August after carefully removing 
ail humus from sites of pits. Over 80 per cent, of these were established. 
Tube planting with similar seedlings was equally successful. The 
behaviour of plants during the second year was uncertain, but hopeful. 

In Eulu division, 5,000 2-year old transplants gave 50 per cent, 
success. Mortality among plants was in part due to trampling by cattle 
which grazed in the area. 

Cedrus deodara. — In Kulu division, planting operations were carried 
out on a very large scale in which over 2,44,000 seedlings were handled. 
Of these, the bulk of seedlings were of deodar, which were successful. 

In Pandrabis, Upper Bashahr division, better results were obtained 
with sowings carried out after scraping snow than with sowings before 
the snowfall. 

In experiments for stocking difficult areas in the dry zone, on south- 
ern slopes carrying scanty tree growth, sowings carried out in the shelter 
of stones placed in the centre of patches to conserve soil moisture, after 
stubbing out grasses, gave little success. 

Gryptomeria japonica. — In Kangra division, experiments with plant- 
ing were continued in the Banoi reserve. Success varied from 60-90 
per cent, in different areas. 

Larix europcea.—In research plots in Hathipur, Kangni and Nakas 
70-90 per cent, success was obtained with seedlings transplanted with 
naked roots. 

In the Seraj division, of 51 plants supplied from the Manali nurseries 
35 were established, giving 71 per cent, success. 

Larix leptolepis. — In the research plot in Manalgahr, tube planting 
gave about 90 per . cent, success during the first year. 

Picea morinda. —With 2-year old seedlings, transplanted in research 
plots in Manalgahr, 99 per cent, success was obtained, their be&avwufc 
during the second y eai is ae yet uncertain. 
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Pinus hngifolia. — With tube planting in Bijuri, Hoshiarpur division, 

38 per cent, success was obtained. 

Pinus tceda. — In the research plot in Rahni, about 85 per cent, of 
plants survived during the first year, the growth was vigorous. In 
Banoi reserve, success with seedlings sent from the Manali nurseries was 
52 per cent, and the surviving seedlings looked very healthy. 

Pseudotsuga taxifolia. — Very variable results were obtained in the 
research plots in Kulu with this species in different areas ; the results 
were on the whole quite unsatisfactory. In Kangni, 55 per cent, seed- 
lings survived but looked very unpromising. In Manalgahr only 6 out 
of 120 plants survived. 

Thuja plicata. — In research plots in Manalgahr and Kangni, over 
85 per cent, success was recorded during the first year with tube planting 
of 12-16 months old seedlings. Both naked root and tube planting gave 
the same amount of success in Hathipur. The species is the best adapted 
for transplanting among the exotics tested in the Research division and 
most suitable for large scale cultivation in the fir zone. 

In the Banoi reserve, 40 out of 50 seedlings sent from Manali were 
established, giving 80 per cent, success. 

Seedlings from Manali were well established in Charithatch, but were 
unsatisfactory in Dunkramuil in the Kulu division. 

The growth of this species will need to be watched for several years 
before experimenting with it on anything but a small scale. 

Broad-leaved species. 

Acacia senegal.-^lQ experiments carried out at Sambalpani for test- 
ing the value of different species for introduction in areas now sparsely 
stocked with Olea cuspidata and Acacia modesta best results were ob- 
tained with Acacia Senegal (sowings) and next best with Prosopis juli- 
fiora (pot-planting). However comparison as between these species 
could not be taken as fair owing to late and unseasonable planting of 
Prosopis juliflora. The results were considered heavily weighted against 
the latter species. 

Anogeissus pendula.— Success with the establishment of Anogeissus 
pendtda for stocking hillsides in Sambalpani on an experimental scale 
was very encouraging, but seedlings proved slow growers. 

Azadirachta indica. — With trenches dug within a radius of 1 chain 
from parent trees, abundant crop of root suckers was obtained in the 
Phillaur plantation. 

Cedrela loom.— With entire transplanting, 66 per cent, seedlings were 
established in chil forests in the Hoshiarpur division. The species was 
found useful for stocking areas unsuitable for chil. 
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Cratava religiosa. — In the research plot at Dhamtal, with sowing in 
patches, germination was 25 per cent., commencing after ten days; 
seedlings died during the winter. 

Dcdbergia sissoo. — In experiments with trenching to induce the pro- 
duction of root suckers in the Phillaur plantation, an abundant crop of 
root suckers was obtained in l'x 1' trenches dug within a radius of 1 chain 
from large trees. This method was used with success for increasing the 
proportion of shisham in mixed crops, and keeping check on the spread 
of mulberry which does not sucker naturally. 

With trenching following clear felling, 5 acres in Bela Shahjowal were 
completely stocked with root sucker crop. 

In extensive trials with cuttings taken from root-suckers and planted 
in Arafwala and Dipalpur plantations, 60-80 per cent, success was ob- 
tained. These cuttings were characteristically T-shaped owing to the 
growth of the parent root in a horizontal direction. 

In experiments for stocking difficult dab grass areas, success in early 
closing of canopy within three years was obtained in Arafwala and 
Dipalpur plantations with space between trenches reduced to 5 feet. 
The increased costs on irrigation are still under investigation. 

Madura aurantiaca. — In Chhanga Manga experiments with intro- 
ducing Osage orange under open shisham crop were continued. Owing 
to browsing the growth of plants was, however, not satisfactory. 

Melia azedarach.—ln Chichawatni, trials with naked-root planting 
and root-shoot cuttings for stocking blanks with this species were most 
successful. The species was the best suited for this purpose on all soils 
except rapper soil. It was no use for original planting. 

In Khanewal, success with entire planting in difficult areas, with 
thick growth of dab grass was 95 per cent, despite late planting opera- 
tions, which were carried out in August. 

MiUingtonia hortensis. — In the research plot at Dhamtal, 92 per cent, 
success was recorded with ball planting. 

Popukts ciliata. — Branch cuttings planted in winter in experimental 
plots in Kangni and Hathipur and Sholtu gave promising results during 
the first year. 

Prosopis juUflora, — In Montgomery division, Mexican and arid 
forms proved useful for restocking difficult areas subject to severe frost 
and on rapper soil where shisham had failed. 

In Tehra plantation near Lahore vigorous growth of plants raised 
from seed, and cuttings planted in blanks showed the suitability of this 
species for filling such blanks. It is necessary to use only hardy forms, 
as seedlings of Australian form were badly frozen. 
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In Kot Lakhpat and Daphar, sowings failed for want of watering 
during the dry winter months. Winter irrigation was necessary in Shah- 
dara where sowings were carried out along boundary lines. In the Ravi 
park, Prosopis juliflora of Texan and Peruvian forms did well. 

Mhus lancea.— In areas overrun with dab grass in Khanewal this 
species proved more promising than any others tried. 

(vii) Nursery Work. 

At Chichawatni a new research nursery was started and the old one 
abandoned. The major portion of this nursery was divided into blocks 
devoted to the cultivation of species likely to be useful in the Punjab 
under arid conditions. Prosopis juliflora blocks were completed with 
plants of different forms. In the Eucalyptus blocks, much damage was 
done by white ants among JE. citriodora, and E. melcmophloia plants. 

At Manali, Nurpur, Dhamtal and Sambalpani, existing research 
nurseries were maintained. Research was devoted in these nurseries 
to methods of raising and handling different species for working out stan- 
dardised technique for practical use in divisions. In the Manali nursery, 
work was concentrated on hill species including a number of exotic 
conifers, in Sambalpani on arid-country species, in Nurpur mainly on 
succulents, and in Dhamtal on species to improve broad-leaf scrub fuel 
coupes. The existing pinetum at Manali was extended and stocking 
completed in separate blocks with Thuja plicata, Pseudotsuga taxifolia, 
Chamamfparis obtusa, Pinus patula, Pinus tceda and Pinus laricio. 

A new nursery was started in the compound of the Divisional Office 
at Dharmsala and .devoted to the cultivation of exotics and other species 
suitable for plantingilin the Benoi reserve or other areas near Dharmsala. 

Two nurseries were maintained in Bindra Ban in Hoshiarpur division. 
Besides Dendrocakimus strictus, the species handled in these included 
Eugenia jambolana, Azadirachta indica, Prosopis juliflora, Buiea fron- 
dosa, AUrizzia lebbek, Tectona grandis, and Dalbergia sissoo. 

In the Khanewal nurseries, the usual method of making beds was 
improved by making parallel ridges. Ridging was advantageous for 
inducing vigorous roots and in pulling out seedlings and watering. 

The results of some of the experiments carried out in the research 
as well as in divisional nurseries are summarised below by species : — 

Conifers — Cednte deodara.—ln weeding experiments, two weedings 
at the end of May and July gave better results than one weeding as 
Regards average height of seedlings, but three weedings were not better 
than two weedings. ■■ 

Picea morvnda. — In the humus experiments in Manah very poor ger- 
mination took place on beds covered with humus layer, irrespective of 
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thickness or the type of humus used whether raw, half-decomposed or 

fully decomposed. Seeds sown on beds without humus covering, gave 
50-60 per cent, germination and 20-30 per Cent, survival. 



Broad-leaved species, 

Aesculus indica. — With root-shoot cuttings, best results were obtained 
with |*-1* thick cuttings planted in early spring, giving 96 per cent. 
success. Thin cuttings under |* in diameter planted during rains also 
rooted well, the success being 83 per cent. 

Juglans regia, — 80 per cent, of root-shoot cuttings planted in winter 
struck vigorously in the research nurseries at Manali. 

Populus ciliata.— In the research nurseries at Manali, thin root- 
shoot cuttings under I* diameter, planted in winter gave 49 per cent. 
success. Sprouting was good with spring planting, but the cuttings 
did not strike well. 

Exotic poplars. — At Lahore, cuttings of poplar species P. serotina, 
P. marylandica, P. carrieriana, P. regenerata, and P. eugenii received 
from Kew were started in 12* pots. Out of 118 cuttings 25 struck, 
P. eugenii gave the best results, P. regenerata and P. marylandica next 
best, while sprouting was very late and striking poor with P. serotina. 

Successful cuttings were sent to Manali for raising a small plantation 
to provide cuttings for trial in the fir zone, and other suitable places. 

Prosopis juliflora.—lii the Research nursery at Sambalpani, with 
sowings of arid and Mexican forms, success was over 80 per cent. ; seed- 
lings of arid forms were, however, the more vigorous growers. 

With root-shoot cuttings behaviour of various forms as regards 
vigour of. rooting and development showed appreciable differences. 

Argentine and Mexican forms gave the best and worst results, with 
striking percentages of 75 and 25 respectively. Australian and arid 
forms gave results intermediate between these two with 50-60 per cent. 
survivals. 

(viii) Reclamation and Afforestation. 

Counter-erosion planting, — In the erosion demonstration area at 
Nurpur, much success was obtained with Alas vera, Opuntia and Agave 
species planted in active landslips, eroded slopes and at the head of 
ravines. The species of Opuntia used were dittenii, mohacantha) and 
striata, and of Agave, cantata americana and wightii ; of these Opuntia 
dittenii, and Agave americana gave the best results, 

f 2 
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(ix) Thinnings and Cleanings, 
Thinnings were carried out in the research experimental plot at 

Chichawatni in various sub-plots with sMsham crops started with differ- 
ent espacements. Comparative results will become available in time. 

II. — Statistical Research. 

(a) Yield Statistics. 

Bamboo felling cycle plots. — In the all-India co-operative bamboo 
plots in Hoshiarpur division, measurements were taken and fellings were 
carried out in clumps worked under 2-year felling cycle. 

Sample plots.— No new sample plots were laid out during the year > 
two plots were clear felled in the Montgomery division. The total 
number of permanent plots was 169 and of temporary plots 71. 

All plots in Upper Bashahr and all but five in Lower Bashahr division 
were measured by Central Silviculturist who toured with a party in these 
divisions. 4 plots in the Hoshiarpur division, and 8 plots in the Lahore 
division were measured by the provincial research parties. All sample 
plots were in good condition. 

(b) Tree Statistics. 

The number of standard and commercial measurements on the per- 
manent records to date was 7,240 and 2,678 respectively. 

142 standard and commercial measurements on kail and deodar trees 
were added during the year. 

IIL— Miscellaneous. 

(i) Rainfall statistics— Research division.— Rainfall statistics were 

maintained and consolidated annual statement was compiled. 

(ii) Photographic collection. — Indexing and filing of photographs of 
forest interest was continued. 60 prints were added during the year 
including 30 aerial photographs of the Siwaliks taken by Mr. H.M. Glover 
which were of unusual interest. The total collection as it stood at the 
end of the year was 1,485 prints, 

(iii) Records. — 13 specific and 14 general ledger files were newly 
opened, bringing their total number to 142 and 325 respectively. 

(iv) Library.— In the Punjab Forest Library three new almirahs for 
books were added to provide room for expansion in the number of volumes 
maintained. 103 new books were received, in addition to serial bulletins 
and other periodic literature. 

(v) Working Plans.— Six working plans were completed while three 
working plans and one working scheme were under preparation during 
the year. 
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UNITED PROVINCES. 
I. — Experimental silviculture. 

(i) General. 

Sal natural regeneration is still the most important experimental 
problem. Further linear increment plots were laid out in addition to 
the routine sample plot work. 

2. The number of sanctioned experiments under the Silviculturist 
decreased from 66 to 56. 

3. The number of divisional experiments was reported to be 32 at the 
close of the year. 

(ii) Natural Regeneration. 

(a) Prom seed. 

4. Shorea robusta {ml). — The more work is done, the less easy does it 
seem to lay down rules for sal natural regeneration. On a small scale 
in several plots it is proved that natural seedlings if weeded during the 
rains will come straight up provided they are protected from browsing 
and given sufficient light. This work is now being repeated by the West- 
ern circle on a large scale to see if it is economically practicable. 

5. Two articles one by Mr. Smythies in the April Indian Forester, 
and one by Mr. Mobbs, to appear in August, summarise the present 
position. 

6. It is difficult to say very much at present, for what may be per- 
fectly correct in one place may be wrong or unnecessary in another. 
For example deerproof fencing, which is absolutely essential in prac- 
tically every area experimented on, would obviously be unnecessary 
where there were no deer, and was in fact unnecessary at Majhola in 
Haldwani. 

7. In good Bhabar type sal (Champion's B. 3) if whippy or woody 
seedlings are present in sufficient quantity (I am not attempting to define 
these terms here), then plenty of overhead light, protection from browsing 
(deer proof fence), and protection from weed competition (shrub cutting) 
will let the seedlings grow straight up and become small saplings in 
about five years. But there are pitfalls. If the whippy seedlings are 
very small and the overhead light excessive then weed competition, 
grass largely, may cause failure — certainly it would necessitate shrub 
cutting in the rains, not in the cold weather. Still despite pitfalls, we 
do consider that given an area with an adequate number of whippy 
seedlings in Bhabar sal, we can guarantee its natural regeneration. This 



93 



&2 

is being done by several divisional forest officers both experimentally 
and on a large acale. 

8. There remains the problem of filling the area with these whippy 
shoots. The experiments are not complete but it has been done once. 
It appears that undeigrowth must first be made favourable (opening 
and burning in evergreen and so on). Then (or before) the canopy must 
be reduced to about sixty per cent, stocking of mature seed bearers. 
With too much light at this stage weeds, especially grass, will become so 
rampant that the area will fail. With too little light the seedlings cannot 
develop. The area must be deerproof fenced and when the seedlings 
appear they will need shrub cutting during the rains. The above is not 
entirely theory but will not be correct everywhere, the light for instance 
must be varied with the type. 

The Silviculturist has now completed the series of plots in the various 
*ol types from which it is hoped to confirm or modify our present ideas. 

(b) From coppice. 

9. Acacia arabica (tafru?).— Mortality of babul coppice in Etawah 
from frost has now risen to 58 per cent. Prosopis spicigera (cheonkar) 
in the same area is practically unaffected, 

10. Hill oaks. — Quercus dilatata seems a much slower and poorer 
coppicer than either Quercus incana or Quercus lanuginosa. The two 
latter coppice well if coppiced below about 8* diameter — above that size 
they do not coppice well. 

".•■■• (ui) Seed supply. 

11. The Clutterbuckganj seed store continues its work. The biggest 
demand was Burma teak (52 maunds) and mulberry (21 maunds). 

Germination tests of all seed handled are routine and it is now proved 
that, of the many species handled, Acacia arabica keeps best (seven to 
twenty-four per cent, germination after six years storage) and Adina 
cordifolia and Dendtocalatnus stricttts worst. 

(iv) Nursery Work* 

12. Nothing special to report. 

(v) Artificial Regeneration* 

13. The advance in skill in artificial regeneration in this province 
has been phenomenal. Eight years ago, except for the taungya in 
Gorakhpur, the Tarai and Bhabar shisham and the Etawah work, 
artificial regeneration hardly existed except experimentally. What is 



94 



8* 



inore those who tried usually failed except wj.th the easiest speeies. Now" 
skilled artificial work can be seen almost throughout the province, for 
example Saharanpur with taungya, Tarai and Bhabar estates and Hald- 
wani mostly without taungya, Bahraich with taungya, Gorakhpur with 
taungya, Etawah canals without taungya — a very wide range. 

Excluding Gorakhpur it is true to say that for every acre eight years 
ago there are now a hundred done regularly. 

Research on general methods is no longer necessary, that stage is 
past, it is only necessary on particular problems. 

14. Shorea rcbusta (sal).— Nothing special to report. All reports 
from divisions show that artificial sal regeneration is routine. Failure 
may occur from grass, weeds, climbers, frost, browsing, etc., but the 
reason of the failure is definitely known — there is no longer blind grop- 
ing for reasons. 

15. Acacia catechu (khairj.—The Lalkua experiment indicates that 
only the sturdiest cuttings, properly fenced against porcupine, can hope 
to survive unweeded under light kohat shade. Even that canopy would 
need early removal. The truth is that although khair regenerates easily 
from root and shoot cuttings under the right conditions, those conditions 
are tricky and the current divisional practice of clearfelling and sowing 
is easy and safe. 

16. Pollinidium aru/ustfolium (baib or sabai). — The baib plantation 
at Ujhani, from five to seven years old, is now yielding over twelve 
maunds per acre. 

The very detailed experiment in Pilibhit will eventually be written 
up in full. That experiment and the one in South Kheri show that baib 
is easily propagated and Pilibhit also seems to yield at present about 
eight to ten maunda per acre. 

17. Santalum album (sandal). — The Silviculturist's sowings round 
Lantana germinate but various things subsequently kill most of the 
seedlings. Jhansi also reports failure but natural regeneration goes on 
steadily. Germination is profuse but there is heavy mortality in the 
hot weather, 

18. Tectona grandis (teak). — The all-India teak origin experiment 
continues satisfactorily in Gorakhpur but frost persistently damages 
the parallel experiment in Haldwani. 

(vi) Reclamation and Aforeslation. 

19. Usar,— Nothing to report except that the Makhdoompur experi- 
ment continues. 

20. Bhur. — The afforestation of hhur is not difficult with either 
shisham, khair, babul or baib grass. If however the bhur soil is com- 
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bined with some other difficulty like frost, grazing damage, or a specially 
dry year, then the afforestation of bhur is very difficult. Unfortunately 
bhur soil is very often combined with frost. 

(vii) Tending. 

21. Nothing new to report. 

(viii) Mixtures. 

22. Nothing new to report. 

(ix) Vnderplanting. 

23. In various parts of the Eastern circle experiments have been 
made in underplanting sal with teak, the idea being that sal was definitely 
not regenerating yet teak had to be put in before felling because of frost. 
Without going into further details it may be said that on the whole the 
experiments were unsuccessful. The teak grew but when the overwood 
was removed was still often frosted. Areas have been regenerated 
in this way but it will not be extended. 



(x) SilvieuUural Systems. 
24, Nothing to, report. 

(xi) Miscellaneous. 

25 Five years burning in the moist damar sal type has definitely 
reduced the evergreen type of undergrowth to something very much less 
moist and in which sal seedlings might survive. 

H.— Wobki»o Plans and Statistics. 

(i) Working Plans. 

2€, Working plans actually completed during the year were Bahraich, 

Kalagarh and Ajmer Merwara. 

Working plans were in preparation for Haldwani, Jhanai, Naini Tal 
and East Almora. 

Pirelirninary reports were written for Lansdowne, Saharanpur and 
Muktesar Laboratory Forests. 
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(ii) Yield Tables. 

27. Eighty-nine permanent sample plots mostly sal were measured 
and six new plots laid out in plantations of sissu, hhair and teak. 

28. Eight more linear increment plots were laid out totalling ten 
and-a-half miles. There are now thirty of these plots totalling over 41 
miles. 

(in) Bark Mea8urements> etc. 

29. Nothing to report. 

(iv) Miscellaneous. 

30. An illustrated book " Our Forests " was issued describing in 
popular language the work of the Forest Department. The first edition 
went at once and a reprint has been ordered. 

The fifth edition of the " Forest Pocket Book " was sent to 
press just after the close of the year. 

Two more leaflets, " List of Forest tree species of the Dehra Dun 
division in the order of their frost hardiness " and " Root and shoot 
suckers of semal ", were issued during the year, and two more leaflets, 
" Porcupine fences " and tl An approximate volume table for haldu " 
were sent to press just after the close of the year. 

Nine talks on various subjects were sent to Dehra Dun foi broad- 
casting. 
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CHAPTER m. 

FOREST BOTANY. 

ASSAM. 

I. — Oecology, 

During the year under review further specimens of grasses and other 
plants of importance have been collected from the sal forests of Goal- 
para for the detailed study of the different kinds of vegetation and its 
ecological association. The work is confined to the identification of the 
species that occur in the region as a preliminary to the investigation of 
the vegetation and soil types— a task which awaits better times with 
regard to stafi and funds. 

The botanical investigation, as mentioned in the last report of the 
newly explored forest tracts opened up with the construction of the 
Sylhet-Shillong road was continued but very little work could be done 
for want of funds. Out of the first consignment of specimens sent to 
Kew it appears that some of them are likely to be new to science and 
some had not been previously recorded from India. 

II, — Systematic. 

Herbarium work and other investigations. 

The descriptions of the three new species, viz., Kaula (Nowgong), 
Mekahi (Sadiya) and Ettgenia (North Cacbar Hills) are being scrutinized 
by Mr. A. Das who is expected to publish them as the Assam Forest 
Records, Volume II (Botany) in a few months time. 

Neither the Eugenia found in Sadiya Frontier Tract by Mr. Pur- 
kayastba, the present Botanical Officer, nor a Quercus collected by 
him could be matched at Kew or in India ; both are likely to prove to 
be species new to science. 

The forest herbarium has been maintained in good condition. Over 
3,000 sheets have been properly mounted and about 500 specimens 
have been added during the year bringing the total to about 21,300. 

Assistance was received from Sibpur and Kew herbaria in naming 
some unmatched sheets and a fair amount of identification work was 
also carried out locally for the herbarium and for Divisional Forest 
Officers. The work of poisoning specimens was also continued as far 
as practicable by the existing staff and also by employing day-labour 
during the monsoon when specimens get mildewed. 
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Duplicate herbarium sheets were distributed as follows ; — ■ 

Royal Botanic Gardens, Kew • »• , 10 sheets. 

Lucknow University , . * .212 sheets. 

Dr. Bhiragi of Italy .... Materials for a critical study of wild 

and cultivated Citrus of Assam. 

The following herbarium materials were lent for study to other 
persons and institutions : — 

Herbarium of the Federated Malay States All Bheets of Shorea assamica. 

Mr. A. Das, Late Botanical Officer . Sheets of important species of the groups 

Thalamiftorae to Calyciflorae for teach- 
ing the botany students in the Inter- 
mediate Lady Keane Girls' College, 
Shillong. 

Seeds of the following species were supplied as follows:— 

Citrus aurantium .... Russia, Leningrad. 

C off to. khasiana . « . .To Royal Botanic Garden, Sibpur, for 

supply to institutions outside India. 

Modtcca trilobata .... Ditto. 

Shorea assamica . . . . .To Forest Botanist, Foreat Research 

Institute, Dehra Dun. 

The number of enquiries dealt with by this herbarium during the 
year under review is as follows:— 

Through Conservator 60 

Through Divisional Forest Officers 150 

Through Institutions and other concerns in and outside India . . 150 

Dr. Bor is studying the grasses of Assam at Kew with the intention 
of completing the Flora. This is a subject in which the Agricultural 
Department is really more generally interested than is the Forest De- 
partment and, if the former could find funds, an illustrated edition of 
this portion of the flora could be published dealing with the ecology and 
fodder value of different grasses. Bombay has produced a publication 
of this sort with funds supplied by the Agricultural Research Council. 

Prof. T. Tanaka of the Imperial University, Taihoku, Formosa, 
Japan, paid a visit to the herbarium in the latter part of the year in 
connection with the investigation of Citrus culture specially in order to 
investigate those races that are often confused or are imperfectly known 
in their wild and cultivated states* He made a very successful tour 
through the help of this herbarium* 

Dr. Bhiragi from Italy also spent some time in the herbarium in 
connection with the study of the Citrus which has bfccope important 
owing to domestic stocks in Sicily having been largely killed out by 
disease. 



It will thus appear that the herbarium is justifying its existence 

seeing that it- is utilised for reference work not only by Indian institu- 
tions but by research institutions and universities in other part3 of the 
world. The Forest Utilisation Officer is consulting this herbarium more 
than anybody else for information in connection with the development 
of the trade in various articles of minor forest produce. 

Staff. 

The post of the Botanical Officer was held by Mr. C. Purkayastha 
throughout the year, most of his time being taken up however by silvi- 
cultural work. With little time at his disposal he corrected the proof 
of the 2nd Part, Volume I of the Flora of Assam and dealt with a few 
of the new species that have been recently discovered in Assam. 

The staff has carried on the usual routine herbarium work, and all 
collections made during the year were dealt with in addition to the un- 
mounted specimens which have been lying in this condition for a long 
time. Proposal for the confirmation of the herbarium establishment 
has been temporarily postponed. 

IV. — Publications, 

The text portion of Part II, Volume I, of the " Flora of Assam " 
was finished during the year, and to make the book as useful and con- 
venient as possible to the average Forest Officer Indices of botanical 
and vernacular names have been included. It is hoped that it will be 
presented to the public by the end of the next autumn. 

At the request of the Director, School of Tropical Medicine, Calcutta, 
the preparation of a report on known poisonous plants was undertaken ; 
materials are already well in hand for its submission. 

BENGAL. 

Botany.^- The Assistant Silviculturist, Mr. Rao, Deputy Conservator 
of Forests, has been attempting to collect material and obtain data for 
a revision of the Chittagong flora. In the absence of proper facilities 
for this work, and also on account of his multifarious duties as Assistant 
Silviculturist, he has found it impossible to do justice to the work and 
it was decided that this should pend until a more favourable opportunity 
occurs. 

Dehra Dun continues to give valuable assistance in the identification 
of specimens. 

Eesearch into medicinal plants is also being undertaken at the request 
of the Inspector General of Forests and Col. Chopra. This offers a 
wide field of investigation. 
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Pathology, — Angul sal trees in Raigoda have been attacked by the 
thicket fungus. The Forest Mycologist has been requested to investi- 
gate, 

BURMA. 

Botany. — The post of Forest Botanist remained unfilled. Mr. C. W. 
D. Kermode, I.F.S,, held charge of the office of Forest Botanist, Burma, 
in addition to his own duties as Silviculturist throughout the year, 
Maung Kan continued to hold the post of Curator of the Herbarium, 
He was assisted in his work during the rains by several of the foresters 
on the Silviculturist's stall. 

Herbarium. — Three hundred and sixty-five sheets were mounted 
during the year, bringing the total to 39,098 sheets at the close of the 
year. Due to the absence of a permanent assistant, it was not possible 
to maintain the herbarium in as good a condition as is desirable. Some 
of the mounted specimens show traces of damage by insects. The attack 
originated at Rangoon wben the herbarium was temporarily stationed 
there. The appointment of a permanent Botanical Assistant would 
make it possible to pay more vigilant and regular attention to the up- 
keep of the specimens, A considerable number of partially named 
specimens was sent to Debra Dun and Edinburgh for naming. Three 
mounted sheets of Ellvpanthus sp. were sent on loan to the Forest Bota- 
nist, Forest Research Institute, Dehra Dun, for examination and seven 
mounted sheets of the following were presented to Dehra Dun : — 

(1) Schizandra axillaris Hk. f. et T. 

(2) AVphonsea ghbrifolia Craib, 

(3) Gonioihalamxis burmanicus Fischer. 

(4) Garcinia 'paniadala Benth. 

(5) Hibiscus grewiaefolius Hassk. 

(6) Desmodium reticulatum Champ. 

(7) Adhatoda oreophila Fischer var. magna. 

In addition to this 9 mounted sheets of the following were sent on 
loan to the Forest Botanist, Forest Research Institute, Kepong, 
Selangor, Federated Malay States. 

(1) Two mounted sheets of Hopea hdferi Brandis. 

(2) Two mounted sheets of Skorea buckananii Fischer. 

(3) Two mounted sheets of Shorea assamica Dyer. 



©0 

(4) One mounted sheet of Shorea einerea Fischer. 

(5) Two mounted sheets of Parashorea stellata Kurz. 

Twelve preparations of fixed flower buds of various species for cyto- 
logical research were supplied to Johan Mauritzon, Boyaniska Labora- 
torist, lund, Sweden. Two mounted sheets of Euphorbia sp. were 
supplied to Dr. Leon Croizat, 127 W. 76th Street, New York, 

Presentations and Additions.— We are especially indebted to 
Mr. C. E. Parkinson, Forest Botanist, Forest Research Institute, 
Dehra Dun, for a collection of 70 botanical specimens for the 
herbarium and to Colonel F. B. Scott, Survey of India, Maymyo, for a 
valuable gift of 50 specimens collected by him in the Southern Shan 
States. Contributions were also received from the following officers of 
the Forest Department : — 

(1) Mr. C. W. D. Kermode, Silvieulturist, Burma, Maymyo. 

(2) Mr. H. C. Smith, Conservator of Forests, Chindwin Circle, 

Maymyo. 

(3) Mr. P. F. Garthwaite, Forest Entomologist, Burma, Maymyo. 

Distributions. — Duplicate specimens were distributed to the follow- 
ing:— 

(1) Director, Royal Botanic Garden, Edinburgh 19 

(2) Forest Botanist, Forest Research. Institute, Dehra Dun . . 48 

(3) Forest Botanist, Forest Research Institate, Kepong, Selangor, Fede- 

rated Malay States 34 ( 

Identification.— -Most of the Curator's time was occupied in mounting, 
writing up labels and disinfecting specimens and in despatch of specimens 
to other herbaria for. '.comparison and naming. Identification of a fair 
number of specimens has been done and a lot of doubtful ones have been 
sent to Kew and Dehra Dun for naming. During the period that the 
post of the Forest Botanist has been in abeyance a lot of specimens 
have been identified by the Curator, named, and put into the cabinets. 
All these need examining and confirming. It is hoped that during the 
coming year the Silvieulturist will be able to do something about this. 

Research. — The following species new to Burma have been recorded, 
vide Kew Bulletin of Miscellaneous Information No. 10 of 1935 ; — 

(1) Schizandra axillaris Hk. f. et T. 

(2) Alphonsea glabrifolia Craib, 

(3) Garcinia paniculata Roxb. 

(4) Hibiscus grewiwfolius Hassk. 

(5) Destyodium reticulatutn Champ. 
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(6) Mastixia arborea C. B. Clarke. 

(7) Vernonia hyalina C. E. C. Fischer. 

(8) Androsace gagnepainiana Hand.— Mazz. 

The following species new to science are also described in the same 
publication : — 

(1) Goniothalamus burmanicus C. B. C. Fischer. Collected by 

Maung Ba Pe, in the East Swa Reserve, Toungoo. 

(2) Scolopia hermodei C. E. C. Fischer. Collected in Bassein, 

Myaungmya, Insein and North Toungoo Districts by a 
number of collectors. Also collected in the Andaman 
Islands. 

(3) Adhatoda oreopkila C. E. C. Fischer var. magna. Collected at 

Gokteik by C. E. Parkinson. 

Supply of Seeds.— Seventy lbs. of acorns of Quercus serrata were 
supplied to the Chief, Division of Management, Pretoria, South Africa. 
Seeds of Zizyphus incurva (sugauk) and Harrisonia benneUii were sup- 
plied to the Silviculturist and Conservator of Forests, Ootacamund. 

Botanical Gardens. 

Charge. — Mr. C. T. Bogg, Superintendent, was in charge, except 
for two months from the 6th August 1935 to the 5th October 1935, when 
he was on leave. In addition, he had charge of the Government House 
Gardens, Maymyo. 

Municipal Contribution. — The Maymyo Municipality again con* 
tributed the sum of Rs. 1,200 towards the maintenance of the garden. 
This was utilised for improvements to roads and buildings. 

General Conditions. — The springs started functioning in September 
and early in November the Lake overflowed and continued to do so 
until the middle of March 1936. Every effort was made to keep the 
grounds tidy but with the limited staff it was impossible to keep jungle 
growth in check during the months of August to November. 

There was again a very favourable growing season. The Lily garden 
benefited from having been replanted last year. The Dahlias showed 
great improvement in size and colour, some blooms being more than 12 
inches in diameter. 

Orchids. — The collection now has 150 correctly named species and 
some 50 odd specimens have been sent to Kew for correct naming. Kew 
named the following species : — 

Dendrobium bellatulum Rolfe. 

Cymbidium lancifolium Hoo& 
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Cymbidium pendulum Sw. 

BulbophyUum secundum Hook, 

Saccolabium micranthum Lindl. 

Dendrobiwn heierocarpum Wall. 

Microstylis imUichii Lindl. 

Dcndrobium acinaciforme Roxb. 

Pholidota pallida Lindl. 

SarothrocHlus dawsonianum Schltr. 

Of the above, 9 have not flowered or been received before in the 
garden and are new to the collection. A living plant of Pholidota 
pallida Lindl, which has smaller flowers than the type, has been asked 
for by Kew. 

Orchid plants were received from several Forest OSicers and it is due 

to their generous support that progress is maintained. 

Season.— The season was favourable and though the abnormal rain- 
fall early in November (7 inches in two days) did wash away the first 
sowing of annual seeds, it benefited the Lake and newly planted trees 
which this year survived the frosts of December and January without 
damage. 

The total rainfall was 64*44*, It was well distributed during the 
period April to November. There were 128 rainy days and the greatest 
rainfall was experienced on 6th November 1935, when 4-95 inches was 
recorded. Frosts were not as severe as in the previous year and con- 
sequent damage was negligible. 

CENTRAL PROVINCES. 

III. — Pathology. 

Fungi are reported to be doing considerable damage in certain babul 
(Acacia arabica) plantations in Amraoti. 

In West Berar, Loranthw was very common on salai (BoswelUa 
serrata) and achat (Buchanania lanzan) : badly attacked trees were 
felled and infested branches lopped. 
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CHAPTER IV. 

FOREST ENTOMOLOGY. 

ASSAM. 

Large scale defoliation of sal took place all over the division and 
larvae of 4 different kinds of moths were collected by Mr. De, Deputy 
Conservator of Forests, Kockugaon division, and sent to Dekra Dun for 
identification. 

BENGAL. 

Measures for the control of the champ bug (Urostylis punctigera) 
were suggested by the Forest Entomologist, Dehra Dun, and experi- 
ments on a large scale will be made during tke kot weather and rains 
at Sukna. 

It is suggested that spraying with a solution of soft soap and tobacco 
juice offers the most possibilities, but that biological control skould also 
be studied. Tke former method will be tried out first. 



BURMA. 

A. — Pests of Teak. 
I.—Xylentes ceramicus Wlk., tke Beekole Borer. 

(a) Life History. 

In the Tkogale cage tke bulk of tke survivors of tke larvae intro- 
duced in 1934 emerged as moths after one year ; two larvae continued 
into the 1935 season and were still working in April 1936. 

In tke Zibingyi cage 16 larvae bad been introduced in 1934 ; tke 5 
reported as surviving last year were working tkrougkout tke 1935 
season, but all bad failed by tke kot weatker of 1936, and no motks 
emerged. 

In tke Maymyo cage only one of tke larvae introduced into tke trees 
in 1934 survived to pass into its second year. It worked vigorously 
up to tke end of December 1935, and a motk emerged on 30tk April 
1936. 

Eigkt X. ceramicus larvae were introduced in July 1935, but all 
except one failed to survive. A male motk emerged on lOtn May 1936. 

a 
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2, Definite evidence regarding the length, of the emergence period 
of the moth in various parts of Burma is not yet forthcoming. In the 
Thaungyin division the first moth was seen on March 14th, 1936. 

Rising of the sap in teak had first been noticed four days earlier. 
At Thogale, South Toungoo division, the first moth was found on March 
20th, and adults were still emerging in the third week of April. 

3, Laboratory Experiments with Eggs of X. ceramicus. — It is appa- 
rent that temperature and not humidity, which has practically no 
effect, is the controlling factor governing the hatching of the eggs, 
A constant exposure to a humidity of 5 per cent, or to absolute 
dryness inhibits development. Exposure to temperatures of 104° F. 
and 61° F. kills the eggs after only a few hours. Such a narrow range is 
rather surprising when one considers that the former temperature must 
obtain daily over a large percentage of bark surface, even in the optimum 
habitat of X ceramicus, and that the latter limit must be very closely 
approached on frequent occasions during the incubation period. The 
stage of development of the embryo within the egg at the time of an 
experiment is immaterial, all stages reacting similarly to a given set of 
conditions. Neither temperature nor humidity (except those stated) 
seem to have any influence on the hatched larvae, the duration of life 
without the host being approximately four days. 

The period of incubation of eggs was found to be 16 days, which 
corresponds to that observed in the Philippines. 

4. Alternative hosts of Xyleutes ceramicus. — X ceramicus larvae 
have been found boring in Vitex peduncularis in Thaungyin, Two of 
these were introduced into caged teak trees at Zibingyi, and moths 
emerged in April 1936 ;- -"larvae introduced into Vitex carbunculorum 
all died within a week of introduction. 

Vitex parviflora ia a commonly recorded host of X ceramicus in the 
Philippine Islands, though teak there is also attacked. 

5. Life history observation -plot in the 1921 plantation at Thogale, 
Pyuchaung Reserve, South Toungoo division.— 1934 attack. Of the 
20 surviving larvae recorded as passing into their second year in March 
1935, only three were working at the end of July 1935, and in February 
1936 only two individuals were alive out of an original record in 1934 
of 80 larvae, some of which were, however, transfers, one being recorded 
for the first time as late as January 1935. Of this year's survivors only 
one had been taken by a woodpecker. 

1936 attack. — The first record of the new attack in June 1935 re* 
vealed the fact that 73 new larvae were working in the 243 trees in the 
plot, and a further 86 new galleries were recorded at subsequent visits, 
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The majority of the later records of 46 new galleries in September, one 
in November and two in February 1936 must have been transfers from 
other galleries recorded as failed, as by July or August all the larvae 
batched from eggs laid in April would show visible signs of their presence 
in the trees and would be recorded. Thus the total attack for the year 
was 159 beeholes, or 0-65 per tree, compared with 0-32 per tree in 1934 
and 2-86 per tree in 1933 and an average of 2-04 beeholes per tree per 
annum since 1930. By February 1936, 81 of these larvae bad failed, 
woodpeckers being responsible for 25 of the failures ; in only three cases 
had a separate hole been made by the woodpecker, the remainder of the 
larvae being taken from the mouth of the hole. In February 1936, 
54 larvae were working in the trees, and 24 were doubtful. 

When the final record of the year was taken at the end of the moth 
emergence period in April 1936, 6 had emerged as moths after only one 
year as larvae, a further 46 had failed, leaving 19 living larvae plus 8 
doubtful ones to pass into their second year. 

In addition a moth emerged from a hole which had not been ringed, 
which must be recorded as an attack of 1935, bringing the total attack 
to 160 holes in 243 trees. 

(i) Annual incidence. — The average annual incidence per tree for 
the six-year period 1930 to 1935 in this plot has been 2-04 beeholes, the 
average number of trees being 245. .» 



Year. 


1930. 


1931. 


1932. 


1933. 


1934. 


1935. 


Period 
1930-35. 


Total beeholes 
recorded. 


1.102 


409 


645 


701 


80 


159 


2,996 


No. of trees , 


247 


246 


246 


245 


243 


243 


245 


Average beeholes 
pet tree. 


4*46 


1-66 


2-21 


2-86 


0-32 


0-65 


2«04 



The attack in the last two years has been considerably below the 
average. A certain' biennial rhythm can also be seen, a year of high 
incidence being followed by a year of lower incidence. This indicates 
the normal two-year life cycle of the borer, though the fact that moths 
can emerge after only one year in the larval state has been proved in the 
observation plot. The two-year life cycle must, however, be regarded 
as normal, and the factors which cause some individuals to complete 
their life cycle in a single year are at present unknown, but are probably 
physiological, I ' 
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(ii) Effect of aspect on beehole incidence. — The annual incidence pe* 
tree on the southern and on the northern aspects is compared in the 
following table : — 



Southern Aspect, 


North bkn Aspect. 


Tear. 


Bee- 
holes. 


No. 

of 

trees. 


Average 
bee- 
holes 
per 

tree. 


Average 

for 

period 
1930- 
1935. 


Year. 


Bee- 
holes. 


No. 
of 

trees. 


Average 
bee- 
holes 
per 

tree. 


Average 

for 
period 
1930- 
1935. 


1930 
1931 
1932 
1933 
1934 
1935 


343 
115 
167 
168 
32 
76 


91 


3-82 
1-26 

1-83 
1-84 
0-35 
0-84 


1930 

1-66 

Bee- 
holes 
per 
tree. 


1930 . 

1931 

1932 

1933 . 

1934 . 

1935 . 


744 

294 
378 
533 

48 
83 


15ft 
155 
155 
154 
152 
152 


4-77 
1-89 
2-44 

346 
0-31 

0-54 


2-25 

Beehole 
per tree. 



Thus the incidence in the trees on the southern aspect has, with the 
exception of the last two years, in which the incidence has been rela- 
tively light throughout, been consistently lighter than that of the trees 
in the northern half. The average breast height girth of the trees in 
the two halves is the same. The limiting factors of the beehole inci- 
dence in the southern half of the plot are almost certainly elimatologieal, 
the hot sun and dry conditions on the southern aspect being leas favour- 
able to the egg and early larval stages of the borer than the more shady, 
moister conditions which obtain on the northern aspect. 

(iii) Varwiion of beehole incidence with size of frees.—Previous obser- 
vations and the records obtained from analysis have indicated that in a 
given stand of trees beehole incidence varies directly with the volume of 
timber in the tiee ; the larger the tree the greater the number of bee- 
holes, other conditions being equal. The following table shows the 
average annual incidence per tree for the six-year period 1930-1935 
in the five six-inch girth classes present in the plot, measured in Novem- 
ber 1935. 



Girth Clas*. 


1 

I'o*— rv. 


2 
1'7'— 2'0*. 


3 
2'1"— 2'6*. 


4 
2'7*— 3'0*. 


5 

3'0*— rtr. 


No. of trees 

Average annual inci- 
dence per tree 1930- 
1935. 


24 
114 


90 
1-58 


90 

2-34 


35 
2-9 


6 
3*1 



Though the larger trees axe more liable to attack, when the economic 
damage is taken into consideration, ».e., the number of beeholes per 



unit of volume, it is probable that all five classes are damaged to a 

similar extent. The reason for the greater liability to attack of the 
larger trees is thought to be two-fold ; first the egg-laying habits of the 
female moth make it more likely that on an average a greater number of 
eggs will be laid on trees with a larger surface area than on small trees ; 
and secondly young larvae will find physiological conditions of develop- 
ment more favourable on large than on small trees. A third factor may 
enter into the question — the predators ; woodpeckers and ants, working 
up a small tree, would be likely to meet with and destroy a greater 
percentage of eggs and young larvae than they would on a large tree, 

(iv) Height distribution.— The height distribution of all beeholes 
recorded since 1930 showed that during the six years the greatest number 
of beeholes were recorded between two and six feet from the ground, 
the curve falling away very steeply after this to twelve feet up the bole, 
then more gently to twenty-seven feet, above which comparatively 
few beeholes were recorded. The annual curves of height distribution 
show approximately the same trend, though that for 1935 shows that 
the zone of greatest attack has moved up slightly, the greatest number 
of records in that year being between 8 and 11 feet from the ground. 
This is in accordance with the results of analyses which show that the 
site of greatest attack tends to move upwards towards the crown as 
the tree gets older. 

(v) Habits of tke beehole larva when transferring itself from one hole 
to another. — -The majority of the 46 fresh galleries of the 1935 attack 
recorded in the September visit to the plot were thought to have been 
caused by larvae which had vacated former galleries, and the three 
fresh galleries recorded at later visits were certainly transfers. A larva 
recorded for the first time in November at 8' in one tree had almost 
certainly transferred itself from a hole recorded as failed in a tree ten 
feet away. The actions of larvae extracted from their galleries at vari- 
ous times of the year and placed on the bark of the tree were observed, 
and it was seen that the young larva, two or three months old, rapidly 
ate away a small portion of the outer bark, covered itself with a protec- 
tive web and subsequently formed a fresh gallery. Older larvae, how- 
ever, taken from the trees in December, were much more sluggish, and 
unless they found a crevice or rough patch of bark, were attacked and 
pulled down by ante before they could cover themselves with a protec- 
tive web. 



(6) Analysis of Fast Attacks. 

6. The results of the survey of beehole conditions throughout the 
province by Mr. D. J, Atkinson, I.F.S., have been published. With this 
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publication the first phase of the beehole investigation may be said k> 
be ended. The beehole incidence throughout the main teak hearing 
areas in Burma is now known, and regeneration policy can be based 
on these results. The next phase in the investigation is the study of 
the factors influencing beehole incidence in each locality, and of the 
causes of local and wider variation in beehole incidence. 

A start was made in this investigation during the year and hand 
analysis was carried out in the following areas : — 

In the Pile Reserve, West Katha division, four separate plantations 
and some natural trees were analysed. The plantations were all in the 
heavy zone of beehole incidence, and the natural trees, of which the 
average age was 52 years, in the medium zone. It was found that 
beehole incidence in the natural trees had increased rather rapidly in 
the last 18 years, and that if the age-beehole incidence curve follows its 
present trend, these trees will enter the heavy zone in another ten years 
or so. 

Each locality was examined also from the point of view of economic 
damage, i.e., number of beeholes per unit of volume at each year of age 
of the tree, from which data a curve can he drawn for comparison with 
the results of all other localities. The natural trees in this locality all 
showed zones of suppression in their growth rings, and it was found that 
in spite of their lighter beehole incidence, they contained a greater 
number of beeholes per cubic foot for age than did the trees in three of 
the plantations analysed, these trees being taken from the dominant 
classes and averaging first quality. 

This shows that even .if a greater beehole incidence may be found in 
plantation trees than in natural trees in this locality, the better growth 
increment of the best of these plantation trees makes them damaged 
to a less extent than the suppressed natural trees by their lighter inci- 
dence. 

In the Gwethe Reserve, North Toungoo division, analysis was carried 
out in a 1921 plantation and in an area naturally regenerated by a seed- 
ing felling in 1916. The beehole incidence in the plantation was the 
highest so far recorded, 33 beeholes per tree, at 14 years of age, which 
is ten beeholes per tree more than the Thaungyin plantation trees at 
the same age, hitherto considered to be the locality with the heaviest 
incidence in Burma. The trees in the naturally regenerated area had, 
however, an even higher incidence containing 75 beeholes per tree at 
18 years of age. . An examination of the annual incidence in the trees 
was of great interest, showing to a marked degree a biennial rhythm in 
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the attack. The plantation trees, for instance, gave the following 
results : — 



Year. 


Beeholes 
per tree. 


. Y«ar. 


Beeholee 
per tree. 


1922 
1923 
1924 
1925 
1926 
1927 
1928 








(18 trees). 
Nil. 

0O6 

0-O6 

1-6 

0-28 

2-6 

M 


1929 . , 
1S30 . 

1931 . 

1932 . 

1933 . 

1934 . 

1935 . 


* * 

* • 

* * 


3-9 

1-44 
5-55 

1-7 
6-7 
2-55 

7-4 



The other locality analysed gave similar results, the years of greater 
incidence being the same, 1925, 1927, etc. This biennial rhythm indi- 
cates the two-year life cycle of the beehole borer in this locality. 

Great though this incidence is, growth in this locality is so good 
that the volume-beehole incidence curves show it to be less damaged 
than other areas of lower beehole incidence but poorer growth. 

The plantation is a mixture of teak {Teclona grandis), pyinkado 
(Xylia dolabrifarmis) and 'padaAik (Pterocarjnts macrocarpus), planted 
originally in 30-foot strips of each species, therefore, in an area liable 
to beehole, mixture of teak with other species in a plantation can have 
no effect on checking beehole incidence. 

Two further localities were analysed at Mohnit, Kaing Keserve, 
Pyinmana division. A portion of a 1912 plantation had previously 
been analysed by hand and found to be in the heavy zone of beehole 
incidence. A 1900 plantation adjacent to it, and growing under ap- 
parently identical conditions, was analysed in 1934-35 by the mill 
method, and found to be in the light-medium zone of beehole incidence. 
Further hand analysis was undertaken in the 1900 plantation, and the 
apparent anomaly of these greatly differing incidences in adjacent 
plantations growing under identical conditions was cleared up. Until 
1920 the older plantation had suffered a very light annual incidence. 
Since that year, however, it had suffered a much greater, and an in- 
creasing annual incidence, in fact the same degree of annual incidence 
as the 1912 plantation. As the 1912 plantation had suffered this higher 
incidence since it was first liable to attack, the summation age-beehole 
incidence curve showed it to be in the heavy zone, whereas the cumu- 
lated attack in the older plantation, in spite of the increase in recent 
years, was still of only medium, severity. 
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The curves for height distribution of beeholes showed that in the 
1900 plantation the site of greatest attack is now half way up the bole, 
and beeholes accrued from now on are more likely to be in the top half 
than the bottom half of the stem. It is, therefore, evident that the 
basal 20 feet of stem of the trees in this plantation are always likely 
to be in the light zone of beehole incidence, whatever the future attack. 

Seventeen trees were analysed in the most northerly portion of the 
1912 plantation (previous analysis had been in the southern portion a 
mile away) ; the incidence was found to be in the medium zone. There 
was, however, very great variation of beehole incidence in individual 
trees. The indications are that- in those areas liable to moderate bee- 
bole incidence there can be great variation of attack in individual trees, 
and that this variation can be correlated with site, trees growing in the 
more exposed situations being less liable to attack than those in moist 
shady sites. 

In the Bhamo division analysis was carried out in three areas. A 
group of natural trees was analysed in the Momauk Reserve, at the 
foot of the Sinlum hills, in which the incidence was in the heavy zone, 
but considerably lighter than had been previously thought to be the 
case in this locality. 

A 1924 plantation was analysed in the Sanitu regeneration centre, 
Nanme Reserve, which was found to be in the heavy zone, the incidence 
increasing rather rapidly. The biennial rhythm of attack was again 
evident in the annual incidence. Growth increment was so good in the 
trees analysed that it was outstripping even the increasing borer incre- 
ment, and from the point of view of economic damage, the trees analysed 
were in the medium zone. 

A 1920 and a 1922 plantation were analysed in the Simaw Reserve, 
and though beehole incidence was found to be moderate in both these 
plantations, there was present also a very high incidence of the Phassws 
borer, the gallery of which has the same course as the beehole, and 
which appears to be dependent on a creeper for its development. This 
Phassus borer is dealt with later in the report, but in this locality the 
combined incidence of these two borers was very heavy indeed, and 
the Phassus galleries were in the majority, though there are signs that 
since 1931 the Phassus incidence has been greatly reduced, probably 
owing to rigorous creeper cutting in the plantations since that date. 

The 1921 plantation analysed in the Myohla Reserve, North Toungoo 
division, was found to be in the medium zone of beehole incidence, con- 
firming the results of previous analyses in the same reserve. 

(c) Natural Enemies. 

7. The ichneumonid parasite of the beehole borer, Nemeritis tectonm 
must emerge from its alternate host to oviposit in the young beehole 
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larvae soon after they have hatched from the egg at the end of the moth 
emergence period. The whole flora of the Nanhlaing reserve planta- 
tions, Shwebo division, and the forest surrounding them was examined 
for an insect fulfilling the necessary conditions, i.e., that the insect 
should either be a borer in a plant species as common as teak in that 
locality, or else a polyphagous species as common as Xyleutes cem-micus, 
and that it should be in a fit state for parasitisation by the ichneumonid 
in September, when the parasite has emerged from the beehole. The 
survey disclosed two possible insects which fulfilled the necessary condi- 
tions. A species of strobilanth with a woody stem is very common in 
these plantations and harbours borers, much the commonest being a 
lamiid, Oberea sp. and a weevil, Alcides sp. No parasite cocoons re- 
sembling those found in the beehole were discovered. Cocoons con- 
taining living parasites were caged, from which later 8 braconids 
emerged. 

The only other possible host was the larva of a hepialid moth, 
Phassus sp. found in very great numbers both in and around the planta- 
tions, dependent on a creeper, BueUneria pilosa Roxb. This creeper is 
very common in this locality and in every tree supporting it were found 
galleries of the PJwssu-s borer. 

There is strong circumstantial evidence that this Phassus borer is 
the alternate host of the beehole borer parasite, Nemeritis tectonae. 

In the Nanhlaing Reserve, Shwebo division, three living parasites 
were taken from beeholes. One male Nemeritis tectonae emerged from 
one of these cocoons on the 4th September. 

The cocoons of a second species of ichneumonid parasite, hitherto 
recorded only once, from Pyinmana, were found in a beehole in the 
Momauk Reserve, Bkamo division, and the tachinid parasite, Podomyia 
atkinsoni, was recorded, though not commonly, in each area analysed. 

II. — Defoliators. 

8. The Insectary was transferred from Pyinmana at the beginning 
of the year to Insein to facilitate a survey, similar to that carried out 
at Pyinmana, of the distribution of the parasites of the defoliators, in 
the important regeneration centres of the Pegu Yomas. 

Defoliation and skeletonisation by Hyblaea fuera and Hapalia 
maehaeralis respectively was more severe during the year under report 
than it had been the previous year, the former being confined to the 
early rains and the latter to the period August to December. 28 reports 
of damage by these insects were received from 8 divisions, material for 
breeding purposes being sent on 20 occasions. No regeneration centres 
in the Pegu Yomas, as far as could be ascertained, escaped damage 
by one or the other of these insects, though that done by Hapalia 
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machaeralis was the more serious. This was especially so in the 
Konbilin Reserve, Tharrawaddy division, and in the Bwet Reserve, 
Prome division, where skeleton isation starting in September resulted 
in the killing off over large areas of the leading shoots in the younger 
plantations up to six years old. 

Mixed teak plantations and trees in natural forest suffered to as 
great an extent as trees in pure teak plantations, which confirms the 
previous indications that it is the state of the under-growth rather than 
the main crop and understory which has the greatest influence on the 
incidence of defoliation. 

An outbreak of Hyblaea puera in June, which might have been 
serious, disappeared during the next month, during which rainfall statis- 
tics showed that the greatest precipitation of the year occurred. That 
heavy rainfall is unfavourable, and dry conditions favourable to H. 
■puera has been observed in other localities. 

That Hyblaea puera, like Hapalia machaeralis, carries on its genera- 
tion in the cold and hot weather, though in greatly reduced numbers 
and has no dormant stage, was indicated by the finding of a fifth instar 
larva on 19th February 1936. The larva pupated on 21st February 
and the moth emerged on the 28th. 

No new host plants of either species were recorded ; Hapalia 
machaeralis is, in Burma, able to exist on teak alone throughout the 
year, as there is always teak foliage of some sort available. The fifteen 
recorded alternative host plants of Hyblaea puera serve to carry it over 
the period when tender teak leaves are scarce. 

A floral survey was carried out in sample areas in plantations affected 
and unaffected by the defoliators during the year as a preliminary study 
of the environmental' factors influencing attack and also to make as 
complete a survey as possible of the predators and parasites in a given 
area. To get the maximum utility from such a survey, meteorological 
data is also required from the areas sampled, but these were unavail- 
able. 

9. Insectary Work. — (a) Hapalia 'machaeralis Wlk. Generation series 
were run from locally collected material, the series having run into ten 
generations of average length 274 days by March 1st 1936. The domi- 
nance of females, established at Pyinmana after the 13th generation of 
the original series, has been entirely absent from the material so far 
bred at Insein. 

Further evidence of an apparent hibernation of H. machaeralis in 
the prepupal stage was obtained, material collected in December re- 
maining in this stage for a maximum of 54 days (the normal period is 
two days). 
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Parasites. — 5 species of Braconidae, 5 Ichneumonidac, 5 Chalcidce 
and five species of Tachinidae, all hitherto unrecorded, emerged from 
material collected during the year. All of these were larval parasites. 
A notable absentee, commonly recorded atPyinmana, was the braconid, 
Cremnops desertor L. 

During the defoliation investigation at Pyinmana and Insein, 39 

different species of parasites of Hapalia mackaeraUs have been bred 
from collected material, ten of these being Braconidae, ten Ichtieumonidae, 
ten Ckalcidae and nine Tachinidae, One braconid and 8 chalcids are 
hyperparasites. Only 10 per cent, of these species have been expertly 
identified. 

(b) Hyblaea puera Cram. No attempts were made to run a genera- 
tion series of this insect in the Insectary during the year. 

Parasites. — 11, 565 larvae and 5,080 pupae collected in the field were 
handled in the Insectary for purposes of rearing parasites. Two species 
of Ichneunumidae, hitherto unrecorded from Hyblaea puera in Burma, 
were bred from this material, and in addition two species of Braconidae, 
4 Jchneumonidae, 3 Chalcidae and 4 Tachinidae. 

The total number of species of parasites of Hyblaea puera in Burma 
is now twenty three, consisting of three species of Braconidae> nine 
Ickneumonidae, seven Chalcidae and four Tachinidae ; two tachinids 
and two chalcids are common to both Hapalia machaeralis and Hyblaea 
puera. 

10. Predators of the defoliators. — Ninety specimens of predators, 
Carabidae larvae, Mantidae, predatory Hemiplera and spiders were 
reared in the Insectary. 

III.— Other Pests of Teak. 

11. Pkassus sp. must now be regarded as one of the major pests of 
teak, and of many other species. It appears to be intimately asso- 
ciated with the creeper, Buettneria pUosa, and is not found where this 
creeper was absent from the flora. The early larval stages 
appear to be spent feeding in the creeper, the larva subsequently trans- 
ferring to whatever tree supports the creeper, and constructing a gallery 
therein very similar in appearance to that of Xyleutes ceramicus ; it 
goes in for about three inches and then runs upwards for a maximum 
of ten inches parallel to the axis of the tree. The size of the gallery 
seems to depend on the size of the stem in which it is constructed. Living 
larvae were introduced into the 'caged teak and Callicarpa arborea 
trees in the Maymyo Insectary in May, and four moths emerged from 
these between 27th September and 1st October 1935. There was also 
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found in May in the Nanhlaing plantations a gallery from which a moth 
had recently emerged, so it is probable that there may be two genera- 
tions in the year. 

In the Simaw Reserve, Bhamo division, the teak trees analysed for 
beehole incidence were found to have suffered a very severe attack by 
this borer, the incidence having increased to a peak year in 1931 after 
which it had fallen away, and in January 1936 no living larvae of this 
species were found either in teak or in other species round the planta- 
tions. This could be correlated with the observed scarcity of the 
creeper at the present time, which has been vigorously cut back in 
recent years. Old dead stems of the creeper were abundant, and an 
examination of such stems revealed signs of attack exactly similar to 
those connected with the current Pkassits attack found in the Nanhlaing 
Reserve, Shwebo division. 

This borer was found to be plentiful in the Gmelim arborea planta- 
tions at Namtu, Northern Shan States, where living larvae were found 
in August in galleries in the Gmelina arborea trees, which had entered, 
as before, from the same species of creeper. 

12. Other borers of teak. — A note on the borers which are dependent 
on creepers was written during the year and circulated in a Forest News 
Bulletin by the Chief Conservator of Forests. 

13. The results of the experiments to determine the immunity against 
attack by bostrychid beetles of the genus Dinoderus conferred on bamboo 
dunnage by soaking in water have been published as a Burma Forest 
Bulletin. 

B.— Pests of other Species of Economic Importance. 

14. Cakrpepla leayana Latr. In the Gmelina arborea plantations at 
Namtu, Northern Shan States division, up to August, 1935 in spite 
of a dry May, normally considered favourable to the beetle, defoliation 
fcad not been of greater severity than in 1934 ; the area of trees killed 
Iby the beetles was not increased ; this may have been due in some 
'part to the vigorous mechanical methods of control practised in 1934 
and in the early months of 1935, by which 14-14 lakhs of beetles of the 

tential breeding population of the 1935 season were destroyed. 

It was the second generation which did the greatest amount of 

e during the year, and beetles persisted in the plantations until 

oyember, extending the area of defoliation and allowing of no recovery 

the trees defoliated by beetles of the first generation. There are 

only 979 acres of plantations out of an original 2,084 acres, which 

^ffiftiftnt rv survived defoliation as to be worth tending. 
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The methods of control employed by the division were :— 

(i) Trapping witk white sheets. — 1*47 lakhs of the potential breeders 
of the 1935 attack were trapped in August 1934 on their way to hiber- 
nation. The method was tried on the first arrival of the beetles into 
the plantations in May 1935, but with no success ; similar trials up 
to the end of July were also unsuccessful, so it seems it is only as they 
depart for hibernation that the white sheets have any attraction for 
the beetles. In August 1935, 4*60 lakhs of beetles were trapped in 
spite of unfavourable climatic conditions ; these are potential breeders 
of the 1936 attack. Given sunny spells of weather in August, when 
the beetles of the first generation depart for hibernation, this method 
is the cheapest and most effective. 2,000 beetles were taken in one 
sheet in half an hour on one such occasion. 

(ii) Destruction in hibernation quarters. — Beetles were found to hiber- 
nate not only under bark but in crevices and old insect holes in dead 
or dying trees, where they are safe from fire, in thatch on house roofs 
and in bamboo fence rails. Beetles were found in hibernation over a 
mile from the plantations. No beetles were attracted to artificial traps 
resembling hibernation quarters. In 1934-35, 2*51 lakhs of beetles were 
destroyed in hibernation. 

(in) Hand picking. — This was vigorously practised when the beetles 
first made their appearance in the plantations up to the time when egg 
laying was completed and 5*88 lakhs of beetles were destroyed. Subse- 
quently 4*28 lakhs of beetles of the new generation were destroyed by 
this method. , 

The potential breeding population of the 1935 attack was reduced 
by these operations by 14-14 lakhs of beetles. That even the destruc- 
tion of this number was not sufficient to prevent very serious damage 
is clearly shown in the final report of the Divisional Forest Officer, and 
it is evident that methods of mechanical control alone cannot prove 
effective. 

Generation series of the parasites of Calopepla leayana were run in 
the Maymyo Insectary. Overwintered pupal parasites were success- 
fully used for parasitising the first available Calopepla pupae. During 
the winter the parasites were regularly exposed to light, and this may 
have ensured fertilisation. 

At the end of the year it was learnt that the Gmelina arborea planta- 
tions at Namtu were to be abandoned. 

Xyleutes persona. Moths of this species emerge throughout the 
year and there is no definite moth emergence period such as is the rule 
with X. ceramicus. 

Larvae were seen in the act of transferring from one hole to a fresli 
one and their habits while so doing were noted, 
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A pair of wild moths was found in copulation in February 1936, 
and the resultant eggs were collected ; the number laid has been cal- 
culated as 12,000. 

15. hyctufi attack on stored material. In August 1935 a report was 
received from the authorities at Mingaladon Cantonment, Rangoon, of 
attack to packing cases and other materials stored in their godowns. 
The packing cases were found to be attacked by Lyctus beetles, tent 
pegs by the bostrychid Sinoxylon anale Les., and bundles of rope by 
Anobiitlae, Attack in each case had probably originated before the 
arrival of the material in Rangoon. 

16. Pyinkado borers. — A considerable number of pyinkado sleepers 
supplied for the contract with the Indian Railways had to be rejected 
by the Forest Economist owing to their " wormy " condition. The 
majority of these came from forests in the Ataran and Thaungyin divi- 
sions, and the borers responsible appeared to be a lamiid and a ceram- 
bycid. 

C. — General Insectary Work. 

1.7. 165 cages were in use at the close of the year, mainly for the 
breeding of wood-boring insects. 23,419 insects emerged during the 
year and 1,581 were set and mounted. Identification of specimens in 
the collection is being carried out as rapidly as possible. 

CENTRAL PROVINCES. 

A.~ Zoology. 

Nagpur-Wardfia. — An epidemic of rinderpest in the Pench ranges 
is reported to have resulted in the death of many sambhur and chital. 

Nirnar. — Blue bulls are doing much damage to the reproduction of 
Anogeissus lalifolia and Hardwickia binata in recently clear felled coupes 
and chital are very destructive to young teak. 

Mandla, — A very large proportion of the advance growth of sal was 
observed by a number of inspecting officers to have suffered from the 
browsing of deer. Similar damage is very apparent in the sal forests 
of Balaghat, Bilaspur and Raipur. 

Melghat. — Much damage has been caused by sambhur and barking 
deer to the bark of Adina cordifolia t Madkuea htifolia and teak. The 
severity of the attack is attributed to the scarcity of the mahua flower 
and of the fruit of the aonla (Emblica officinalis). Damage by porcupines 
to several species was also noticed. 

West Berar. — Ravages by wild cattle, known locally as deogai con- 
tinued, and netting operations were again undertaken, as a result of 
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which 101 cattle were captured. Of these 13 died and the remainder 
were sold for Rs. 600. 

Yeotmal. — Wild cattle caused similar damage both to forest and to 
cultivation in the Pathroat reserve of the .Yeotmal division, where they 
are reported to be increasing. In the same division, bison, blue bull 
and chital were responsible for widespread damage, particularly in the 
agrisilvicultural plots. 

General, — With the introduction during the past ten years of methods 
of concentrated regeneration in almost every division, the very serious 
damage caused to reproduction by various wild animals, particularly 
chital, is every year, becoming increasingly obvious, and it is now clear 
that the existence of large herds of deer is so inimical to silviculture in 
many forests that immediate steps must be taken to reduce their numbers 
or to fence regeneration areas, if reproduction is to be enabled to establish 
itself. 

B. — Entomology. 

Teak. — The teak defoliators (Hapalia machaeralis and Hyblaea pu-era) 
were much in evidence in the vicinity of Garpit in the Nagpur division, 
but their attacks were not serious in other divisions. The roots of teak 
seedlings in the Borwadi agrisilvicultural plots in Yeotmal were severely 
attacked and killed by a larva identified at Dehra Dun as a species of 
Lachnosterna. 

In the same divison serious cankerous damage was noticed near the 
leaf whorls of young teak, and a larva associated was identified at Dehra 
Dun as Arbela tetra-onis. The damaged stem is liable to snap at the 
point of attack, and thus to cause forking and lessen the value of the 
timber. This form of injury is said to be chiefly confined to poor quality 
teak forests and to localities exposed to wind. Similar attacks are 
reported in Amraoti and in the Melghat. 

Sal. — A certain amount of apprehension was aroused by a recrudes- 
cence of the attacks of the sal borer (H&plocerambyx- spinicornis) in 
parts of the Mandla division. Vigorous control measures on the lines 
now standardised were promptly carried out and all attacked trees have 
been dealt with in both the Mandla and Balaghat divisions. In Mandla 
nearly 8,000 beetles were caught on trap trees at a cost of Rs, 75, and 
7,400 attacked trees were felled and burnt at a cost of Rs. 4,400. In 
Balaghat, where the attack was less serious, it was observed that in a 
coupe marked early in the rains during the swarming season, the blazes 
on the marked trees had attracted the beetles in large numbers, with the 
result that many of these trees were attacked and later served the pur- 
pose of trap trees. Minor attacks of the same insect were reported 
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from Bilaspur. Immunity from epidemic attacks of this menace can 

only be assured by constant vigilance. 

Damage to sal timber felled in Balaghat during the hot weather was 
found on reference to Dehra Dun to be the work of Aeolesthes 
holoserkea. 

Bombax malabaricutn. — Slight attacks of the budworm, Tonica 
niviferana were observed in the experimental plot at Chorbaoli in the 
Nagpur division. 

Sterculia urens. — In Jubbulpore the trees tapped for hareya gum 
were found to have been attacked by the larvae of longicorn beetles of 
the species Pbcaederus and Batocera. 

Lantana, — In the Melghat division an epidemic invasion of the 
larvae of Diacrisia obliqua confusa occurred during the rains. The 
caterpillars appeared to prefer lantana to all other species, particularly 
in the sheltered valleys. The attack lasted from August to October and 
in the later weeks the larvae were killed in large numbers by parasites. 
As a result of the defoliation of the lantana, teak advance growth suppres- 
sed by it responded to the admission of overhead light. The life cycle 
of the insect is being studied at Dehra Dun. 

MADRAS. 
Spike Disease of Sandal. 

Transmission experiments with insect masses, families or groups. 

(i) Cloth cages.— In. the 6-acre regeneration plot at Javalagiri, 115 
sandal plants artificially raised in a spiked area were protected by cover- 
ing them with cloth cages from April 1932 to April 1935. No caged 
plant got spiked whereas among the controls 14 per cent, got the disease. 
These results indicate' that the infecting agency is not in the soil but is 
one operating above ground. The experiment is being repeated by 
caging another set of 144 plants from May 1935 after testing by lopping 
that they contain no masked infection. Among the 115 plants originally 
caged in April 1932, 73 died as the result of caging during the course of 
the experiment. The remaining 42 have been left open since May 1935 
to see if they now get the disease. No spike has yet appeared. 

(ii) Wire mesh cages. — To see what sized mesh screen would allow 
the infective agency to reach the plant, 849 plants were selected in an 
infected area in Noganur R. F., tested to contain no masked disease and 
then allotted as follows : — 

800 for controls. 

10 caged with wiregauze of 20 meshes to an inch. 

10 caged with wiregauze of 10 meshes to an inch. 

9 caged with wiregauze of 4jneshes to an inch. 
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10 caged with wiregauze of 2 meshes to an inch. 
10 caged with wiregauze of 1 mesh to an inch. 

Of the above, the cages of 10 and 20 meshes and 3 of 4 meshes, were 
started in the year 1933, 10 of 1" netting; 9 of \" netting were started 
early in 1934, and the remainder in 1935. Every time before caging, the 
plants were tested for masked symptoms, by pruning. In October 
1935 one plant of 1" netting showed spike. Among the uncaged controls, 
162 plants or 20*25 per cent, had become spiked up to the end of January 
1936. All these cages including those of 20 and 10 meshes to an inch, 
freely allowed the settlement of coccids and other insects on the plants. 

These experiments have eliminated the possibility of infection by 
air-borne infective spores and fungi and have also given the indication 
that the search for the culprit insect should be made among the bigger 
classes of insects although the very small insects such as aphids, thrips 
and coccids are not conclusively eliminated. 

(iii) Pot plants on platforms and on the ground. — Plants raised in 
pots in a healthy area {viz., Potculture plot at Denkanikota) from seeds 
collected from the best sandal trees of a healthy locality (Hosur Cattle 
Farm) were transported to the infected area at Aiyur and exposed on 
8' to 10' high platforms and also on the ground for varying periods. 
At the end of these periods of exposure, they were transferred back to 
the healthy area. Of these a certain number of sandal plants as detailed 
in the statement were found infected. 



NUMBKK OF PLANTS. 


Period of exposure. 


No. OF PLANTS SPEKED. 


On 

platform. 


On 

ground. 


On 

platform. 


On 
ground. 


Date of 

manifes- 
tation. 


14 
14 
14 
14 
14 
14 
1+ 
14 


7 
7 
7 

7 

7 

7 

14 

14 


23rd April 1931 to 31st 

July 1931. 
4th Mar. 1932 to 6th May 

1932. 
6th Oct. 1932 to 10th 

Dec. 1932. 
13th April 1933 to 11th 

June 1933. 
13th Aug. 1933 to 30th 

Oct. 1933. 
26th Jan. 1934 to 28th 

Mar. 1934. 
1st Aug. 1934 to 31st 

Aug. 1934. 
1st Oct. 1934 to 31st 

Oct. 1934. 


1 

2 

2 

1 

2- 

1 

1 

1 

1 






Feb. 1932. 
Jan. 1933. 
Feb. 1933. 
Jan. 1934. 
July 1934. 
Sept. 1934. 
Oct. 1934. 
Mar. 1935. 
June 1935. 


112 


70 


12 1 







110 

This result definitely confirms the infection by above ground agency. 
This has further indicated 2 possible seasons of infection, one in March 
to May and the other in August to October. The experiment is being 
continued to narrow down the seasons to specific months. 

In this experiment the period between exposure to infection and 
manifestation of the disease varied from 2 to 9 months, the average time 
being 6 months. 

(iv) Mass infection cages.— Two mass infections were started in May 

1934 at Denkanikota and in August 1934 at Javalagiri. 

The cage at Denkanikota is situated in a spike-free area 4 miles away 
from the centre of insect collection whereas the Javalagiri cage is situated 
right in the midst of a heavily spiked area. The insects were collected 
between 9 p.m. and 5 a.m., classified and counted by types, and released 
in these cages. 

In December 1934 a fresh batch of 23 healthy sandal plants was 
introduced into the Javalagiri cage. 

On 19th January 1935 one of the healthy plants in the cage at Javala- 
giri looked suspicious and subsequently exhibited the characteristic 
symptoms of spike. Material from this plant was taken on 19th February 

1935 to Denkanikota and utilised for grafting 6 healthy plants, two of 
which developed the disease on 28th May 1935, thus confirming that the 
spike symptoms produced through the agency of insects were trans- 
missible by grafting as in the case of natural spike. On 8th March 
1935 two more plants in the Javalagiri cage showed the disease. 

It was thought that other plants in the cage might be masking the 
disease and it was decided to remove 50 per cent, of the plants from the 
cage and prune th^m.. Accordingly 28 plants, 15 from the plants put in 
the cage in August "1934 and 13 from those introduced in December 
1934, were defoliated on 9th March 1935 and removed to Denkanikota 
healthy locality. These plants were immediately replaced in the 
Javalagiri cage, by another set of healthy plants. About the middle 
of April 1935, 5 plants among the defoliated and 8 among the plants 
that were left in the cage, all belonging to the series of plants kept in the 
cage in August 1934 got spiked. Of the remaining plants of the August 
1934 series, one more showed the disease in September 1935 thus bringing 
up the total to 17 out of 37 plants or nearly 46 per cent. 

In the Denkanikota cage, one plant got the disease in August 1935. 
By the time the first manifestation of spike took place, insects relating to 
265 types had been introduced into both the mass infection cages. It 
was therefore decided to introduce no more types after this as the ex- 
periment indicated that at least one of the vectors (if there be more than 
one) must be among the 265 types. 
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The experiment definitely establishes ike insect vector theory of spike disease. 

(v) Compartment cages. — The 265 types of insects introduced were 
classified with the help of an Entomologist (Mr. Mahdihassan of the 
Indian Institute of Science, Bangalore) into five groups, viz., (I) Jassidae, 
(2) Pentatomidae, (3) Fulgoridae, (4) Locustidae, (5) Beetles, etc., and the 
numerical strength of each which had been released in each cage com- 
pared. As a result of the comparison, insects of the families of Jassidae 
Fulgoridae, Pentatomidae, were found important. These three families 
are also suspected together with 7 others suggested by Dehra Dun and 
published on page 5, part 1 , Vol. XX of the Indian Forest Records. To 
test these families separately, a compartment cage — 30' x 6'— was 
opened with 5 rooms— 5' X 6' each — at Javalagiri, an infected area — 
in February 1935, each room was stocked with spiked and healthy sandal 
plants and insects of the types tabulated below were released in each, 
from the night collections. 

Compartment No. I— Jassidae. — 13 types. 

Compartment No. II — Pentatomidae, — 25 types. 

Compartment No. Ill — Fulgoridae and Coreidae. — 26 types. 

Compartment No. IV — Locustidae. — 16 types. 

Compartment No. V — All other types. 

The total number of insects released in these rooms during the year 
is tabulated below : — 



Boom No. 


Family of inaecte. 


Total number 

of insects 

released till 

end of 31 at 

March 1936. 


I 

II 

III 

IV 

V 


Fulgoridae and Corejdae 


2,345 
3,135 
2,125 
1,875 



Though a large number of insects was released in each cage the 

survivals after a few days were not a quarter of the number released. 
No spike has been transmitted in these cages from sandal to sandal, but 
in October 1935, one Scutia indica plant in the room No. 3 developed a 
spike-like appearance, 

B2 
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In September 1935, another compartment cage with five rooms was 

constructed, also at Javalagiri. Healthy and spiked plants were put 
in this cage and the types of insects released are given in the statement 
below :— 



Room No. 


Nature of insects released. 


No. of 
types. 


No. of 
insects re- 
leased till 
31st March 

1936. 


I 

n 
in 

IV 

V 


Day insects not so far found in night collec- 
tions. 

Insects above the 266 types caught at night 

Beetles collected in day thne (also found at 
night). 

Locos tids caught in day time (alao found at 
night). 


5 

10 

5 

8 


162 

267 
413 

1,658 

7,997 



No case of transmission has taken place in this cage. 

With the idea of duplicating the group transmission experiments 
another cage with 5 rooms was erected at Denkanikota in December 
1935. In room No. 1, Jassids have been introduced and in room 2, the 
Pentatomids. 

Transmission experiments with individual species.— (i) With the idea 
of narrowing down- -the range of suspected vectors individual species 
were selected. 

Group A. — Comprises insects suspected by Dehra Dun and consists 
of Petalocephato, Acropona, Bythoscopus and Moonia of Jaasidae, Cata- 
cantkus incarnatus of Pentatomidae, and Sarima, Tambinia and Eury- 
brachys of Fulgoridae, and Otinotus of Membracidae. 

Group B. — 

Pentatomidae. — 5 Types. 

Jassidae. — 3 Types. 

Futyoridae. — 2 Types selected on other evidence. 

Group C.—Two types of Pentatomids, and one type of Membracids. 

No case of transmission has been obtained in any of these experiments 
so far, 
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(ii) Experiments to find the chief plant food of individual species* 



In order to find the chief food-plants of various types of insects an 
experiment was devised in 1935 by which. 5. insect types were enclosed in 
sleeves on various plants and their preferences have been recorded. 



Specific Vector Experiments. 

Started on 1st September 1935. Insects were fed on diseased sandal 
for varying periods and then transferred to healthy sandal. The feed- 
ing was done by enclosing the insects in sleeves. 



Type of 
insect. 



No. 4 . 

No. 18 . 

No. 24 . 
No. 19 . 

No. 238 . 

No. 96 . 



Duration of feeding. 



I to 6 days at intervals 
of every 24 hours. 

1 to 15 days at intervals 
of every 24 hours. 

Po. . 

1 to 9 days at intervals of 
every 24 hours. 

1 to 9 days at intervals 
of every 24 hours. 

1 to 11 days at intervals 
of every 24 hours. 



No. of insects 
for each 
period. 



10 insects 
each time. 

Do. 



Do. 
Do. 

Do. 

Do. 



Period after 

transferring 

the spike fed 

insects to 

healthy 

sandal. 



4 months 

6 months 

4 months 
6 months 

3 months 

4 months 



Condition 

of sandal 

plants. 



Healthy. 
Do. 

Do, 

Do. 

Do. 
Do. 



With the above types of insects, no transmission has been obtained. 
so far. 

Experiment to find out whellier infection takes place in the night or 
day.— The results in the Javalagiri mass infection cage pointed out that 
the vector occurs during the night, and in order to get more data regard- 
ing the time of infection, an experiment was started at Aiyur on 24th 
May 1935. 8 Platforms were constructed each at a height of 8 feet 
from ground-level. 32 potted healthy sandal plants raised at Benkaiu- 
kota Potculture plot were transported and placed on the platforms at 4 
plants to each— 2 plants on each platform were caged in day time, and 
just at dusk the cages from these arer emoved and put on the other two 
which are kept exposed during day time. At the end of every two 
months, the plants are taken to Denkanikota Potculture plot and fresh 
batches are brought and kept on platforms and experimented with. 
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The experiment was started on 24th May 1935 and the first set was 
removed on 31st July 1935. So far (i.e., till the end of March 1936) 
four more sets have been kept and removed. 

One plant among those exposed during the day between 24th May 
1935, and 31st July 1935 and another among those exposed during the 
day between 30th September 1935 and 30th November 1935, manifested 
the disease indicating the possibility of infection during day time. 

PUNJAB. 

Hoshiarpur division,-— The locust attack was not severe or wide- 
spread but mild and confined only to the outer boundary of Karnapur 
reserve adjoining the fields. Favourable heavy showers combined with 
prompt measures taken in co-operation with the Agricultural Department 
destroyed the insects. 
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CHAPTER V. 

UTILIZATION AND ECONOMIC RESEARCH 
ASSAM. 

I, — General Work of Administration. 

Mr. S. M. Deb, Extra Assistant Conservator of Forests, held charge 
of the post of Forest Utilisation Officer from the 1st July 1935. 

II. — Experimental Activities. 

(1) Wood Technology. 

The study of variation of quality with locality and size of the following 
species was taken up during the year : — 

Hollong {Dipterocarpus macrocarpus). 
Simul (Bombax malabaricum). 

(2) Timber Seasoning. 

Special circumstances under which kiln-seasoning is worth considera- 
tion seem to have arisen in Surma Valley Saw Mills who have, there- 
fore, been recently advised to add to their equipment a seasoning kiln. 

(3) Timber Testing. 

Samples of ajhar (Lagerstrcetnia flos-regince) and bonsum {Phoebe 
goalparensis) were sent to Mr. Richard Mueller's Shuttle Works, Bombay, 
for a shuttle-making test. No report is yet to hand. 

Two pieces of bke {Salic tetrasperma) were supplied to the Eastern 
Merchants of Calcutta for ascertaining its suitability for pencil making 
at the Madras Pencil Factory. The test report has not yet been 

received. 

The following twelve species were supplied to the Gramophone 
Company of Dum-Dum, Calcutta, for test, to find out woods suitable 
foe the manufacture of Gramophone Cabinets : — 

Adina cordifolia. 

Albizzia procera. 

Amoora wallichii. 

Ckukra&ia tabularis. 

Duabanga sonneratioides. 

Gmelina arborea. 



Lagetstrosmia Jhs~reginw. 
Lagerstrcemia parvifiora. 
Michdia champaca. 
Phcebe goalparensis. 
Schima waUichii. 
Terminalia myriocarpa. 

The Cabinet Factory Superintendent of the Company reports that 
it will be sometime for the results of the experiment to be out. 

Preliminary steps were taken for testing makai (Shorea assamica), 
titachapa (Michelia champaca), and akoi (Vitex peduncularis) for umbrella 
handles, and sam (Artocarpus chaplasha), ajhar (Lagerstrcemia flos~- 
reginm), gurjun (Dipterocarpus turbinatus) and tarakchapa (Adina cordi- 
folia) for jute mill bobbins. 

(5) Wood Working. 

The following report on the working qualities of CaraUia integerrima 
(kiln dry) under Project I, was received during the year from the Forest 
Research Institute, Dehra Dun:— 

"The specimen under review was straight-grained and free from 
defects of any kind. It converted without difficulty and behaved excep- 
tionally well during machining processes, a fine finish being obtained 
with little or no effort. It turned well and took an excellent polish. 

The timber appears to be suitable for general interior work, cabinet- 
making, flooring, -etc., and also for small work such as brush backs, 
handles, etc." 

Power-machine turned gurjun (Dipterocarpus turbinatus) made excel- 
lent tool handles in Surma Valley Saw Mills, whose samples were so satis- 
factory as to secure for them a contract of 10,000 handles from the East 
Indian Railway, through Messrs. Gladstone Wyllie & Co., of Calcutta. 

Makai (Shorea assamica) has been found highly suitable for utility 
plywood and sapas (Michelia spp.) for decorative and ornamental 
veneers ; and the Assam Railways and Trading Company's veneer mill 
at Margherita is utilising as much as of these species as is procurable 
for the purpose. 

Surma Valley Sawmills are successfully making cabinets for gramo- 
phones and radio sets with Chukrasia ta^ularis, Artocarpus chaplasha 
and Alseodaphne owdenii. 

Michelia champaca and Phoebe goalparensis have proved to be ideal 
woods for iron foundry work. The Tata Iron and Steel Co. use them 
extensively. 
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Mesua ferrea treated with light mahogany varnish makes electric 

light stands suitable for use in bed or other rooms. 

Alseodaphne owclenii and Mickelia champaca are steadily gaining in 
popularity for the manufacture of decorative furniture of a high order, 
and very ornamental panels. 

Plywood and Veneers. 
The veneer mill at Margherita used more than two lacs of cubic feet 
of hollong (Dipterocarjms macrocarpus) in the round, for plywood for 
boxes and utility work, besides a fair amount of mahai {Shorea assamica) 
for the same purposes, and sapas {Michelia spp.) for decorative plywood 
and ornamental veneers. 

The Assam Sawmills and Timber Co., Ltd., confined themselves 
to the use of hollock (Terminalia myriocarpa) for their huge requirements 
of tea chest plywood. The following report from the Manager, on the 
utility of Chuhrasia tabularis from the Sadiya Frontier Tract, for deco- 
rative plywood, is of interest : — 

"The Chuhrasia found locally is not very suitable for conversion 
into plywood as owing to patches of interlocked fibres large sheets of 
first class quality veneer cannot be obtained in any quantity. Small 
sheets can be obtained but there is no demand for panels less than 3' X 3' 
—usually enquiries are for sheets 4' X 4' ". 

Paper Pulp. 

The India Paper Pulp Co., Ltd., took 2,000 tons of dry splits of the 
following bamboos for the manufacture of paper pulp, from the Surma 
Valley, of which about 75 per cent, was removed from Government 
forests and the rest from private sources — mainly tea grants :— - 

Midi (Melocanna bambusoides), 

Pecka (Dendrocalamus hamiUonii). 

Khang [Dendrocalamus longispathus). 

(7) Minor Forest Produce. 

Gandhi (Bomalomena rubescens). — 20 lbs. of root were sent to Col. 
R. N. Chopra of the School of Tropical Medicine, Calcutta, for medicinal 
test ; and the Forest Economist, Behra Dun, also advised that it be 
included in the triennial programme of the Forest Research Institute. 

Ahoi (Viiex peduncularis).—20 lbs. of leaf were sent to the School of 
Tropical Medicine, Calcutta, for purposes of analysis and investigation 
and 80 lbs. of each of leaf and root to the Forest Research Institute, 
Behra Dun, for the same purpose. The decoction from the leaf has 
been found very efficacious in the treatment of blackwater fever. 
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Indian rubber (Ficus dasiicay — 5| lbs. of latex were supplied to one 
firm of Calcutta for quality test, and another took several maunds on a 
permit. This product which completely lost ground some two decades 
ago, seems to be coming into slight demand. It is suitable for the manu- 
facture of cheap rubber shoes and low quality tyres and tubes. 

Arrangements for the test of leaves of this as well as of several other 
species, to find out their suitability for wreath -making, by the British 
Legion Poppy Factory Ltd., of Surrey, are in progress. Leaves of 
hithahliapa (Michelia mannii) promise well for the purpose. 

Nahor (Mesua ferrea). — For industrial research, samples of seeds 
were supplied to :■ — 

(1) Principal, Sir Harcourt Butler Technological Institute, United 

Provinces, Cawnpore ....... 4 ton. 

(2) Bengal Chemical and Pharmaceutical Works, Calcutta . . 20 lbs. 

(3) Godrej Soap Limited, Bombay 14 „ 

(4) Anandji Virji & Co., Bombay ...... 5 „ 

(5) H. Karai, Bombay ........ 5 ,, 

(6) Malic Soap Factory, Gauhati 10 „ 

(7) B. Bhattacharjce, Gauhati ....... 1 „ 

(8) P. R&maswami Ayyar, Bangalore .... 10 „ 

(9) Bombay Soap Factory, Bombay . . . . . . 5 „ 

(10) The Tata Oil Mills Co., Ltd., Bombay 5 „ 

Below are given the results of tests : — 

Analysis of seeds on nahor {Mesua ferrea) and oil from the seeds. 

(1) By the Tata Oil Mills Co., Ltd.— 

' • " Per cent. 

" Seeds— Husk . V' 32 

Kernel 68 

Moisture 7-2 

Ether Extract . 54-4 

Contents of the Ether Extract : — 

Saponification value i ..... . 200 

I. Value 'i '86 

Titre 33-4cc. 

(2) By the Bengal Chemical and Pharmaceutical Works Ltd., " The 
oil content of the seeds is about 75 per cent, and the oil has a high saponi- 
fication value (about 200) and. is consequently suitable for soap-making." 

(N.S. — Presumably the word " seeds " means kernel). 

(3) Mr. Athawalle, Industrial Chemist, Sir Harcourt Butler Techno- 
logical Institute, Cawnpore (United Provinces), says that the seeds 
contain an oil which would be very suitable for soap-making. 
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(4) By the Imperial Institute, London, and several others (aa 
supplied from the Forest Research Institute, Dehra Dun) — 

Samples. 

I II 

Sp.gr. at 50 -935 -932 

Solidifying point of fatty acids 30-5 

Acid value 201 16-2 

Saponification value 204-0 204-9 

Iodine value . ' 90-0 92-2 

Hehuer value - . . * . • - ... 91*9 
Unsaponifiablc matter . . . . . . ... 1"5% 

(5) Extract from a letter from the President, Forest Research Insti- 
tute, Dehra Dun : — 

" This oil has also been investigated by Grimme (Chem. Rev. (1910), 
17,180), Dhingra and Hilditch (Jour. Soc. Chem. Ind. (1931), 
50, 9T). The oil has been found to consist of the glycerides 
of myristic, palmitic, stearic and oleic acids and unsaponi- 
fiable matter." 



(8) Commercial Activities. 

(a) SirprLy of Timbkb to Railways. 

1. Sleepers. 

(») Sal (Shorea robuata). 

DepartmentaL—Oidem for the supply of -the following metre-gauge 
sleepers were received during the year from the Sleeper Control Offices, 
Eastern Group : — 



Year. 



1936-37 
1937-38 

1938-39 



Nos. of 
sleepers. 



50,000 
50,000 
50,000 



Rate per 
piece. 



Rs. a. r. 
2 2 

2 2 6 

2 3 
- i- 



Total 
value. 



Bs. "v^ 
1,06,250 
1,07,812 g 
1,09,375 ■«£': 



ISO 



Purchasers' Agency. — The following table shows the numbers of 
sleepers to be supplied to the group from Assam forests within the same 
triennium : — 



Year. 


Broad gauge. 


Metre gauge. 


Bate per piece. 


1936-37 . 


30,000 


91,500 


TB. G. Bb. 4-8-0 to Rs. 4-10-0 
\m. G. Bb. 1-15-0 to Rs. 2-4-0 


1937-38 . 


69,600 


144,500 


f B. G. Rs. 4-10-0 to Bs. 4-10-6 
\m. G. Bs. 1-15-0 to Bb. 2-4-0 


1938-39 . 


74,500 


125,000 


fB. G. Bb. 4-10-0 to Be. 4-11-0 
\m. G. Bs. 1-15-0 to Bs. 2-4-0 



During the year under report the following sleepers were supplied 
and Messrs. Himatsingka Timber, Ltd., were responsible for more than 
80 per cent, of the supply : — 

Broad Gauge . 60,000 

Metre Gauge 200,000 

Crossing . 30,000 

Broad Gauge (Rejected) 3,000 

Metre Gauge (Rejected) 25,000 

(»») Nahor (Metua ferrea). 

The Assam Railways- and Trading Co., Ltd., have decided to draw 
in full their annual requirements of sleepers, which are in the vicinity 
of 20,000 pieces, from local nahor. 

(2) Timber other than sleeper a. 

Departmental.— Only 133 eft. of sal scantlings were supplied to the 
Assam Bengal Railway. 

Purchasers' Agency. — A very large quantity of hollong (Dipterooarpus 
macrocarpus) and gurjun (Dipterocarpus turbinatus) was supplied to the 
East Indian Railway against last year's contract. Competition has 
brought down the price to such low levels as to leave no profit, in view 
of the heavy rejection of squares, which when supplied in green condi- 
tions, crack badly ; hence last year's suppliers have refused to submit 
tenders till matters improve. 10,000 eft. of bonsum (Phcebe goalparensis), 
titachapa (Mickelia champaca) and amari (Amoora wallichii), and also 
25 sal baulks for durability test in salt water "at the Chittagong jetties, 
were supplied to the Assam Bengal Railway. 
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(6) Gbnbbal. 



Services of advice and assistance in the matter of selection and supply 
of their requirements of woods were offered to the Executive Engineers, 
Public Works Department, and Chairmen, Local Boards. In response 
came orders for a small consignment of bonsum from the Executive 
Engineer, Western Assam division, which was satisfactorily supplied 
through a contractor. 

(c) Mraoit Fobbst Pbopucts. 

Bamboos.^Ovring to the cheapness at which the Titaghur Paper 
Mills Co., Ltd., are getting large supplies of cultivated bamboos from 
the vicinity of their mills, there is little hope for revival of this trade 
with them in the near future. Consumption by the Indian Paper Pulp 
Co., Ltd., is again decreasing gradually because of the competitive lower 
cost of supplies from elsewhere. There are immense possibilities of 
bamboos in the Surma Valley which also offers good sites for paper mills 
either within or just outside ; with the object of finding a party who 
would set up a mill, these ideal conditions are being circulated in pro- 
bable quarters. The umbrella handle industry made a great stride 
during the year, and thin pieces of mvM (Melocanna bambusoides) were 
sold by the producers at Rs. 9 to Rs. 12 per thousand against Rs. 5 to 
Rs. 7 last year. 

Cane. — The trade in cane in Bengal and Assam is virtually Assam's 
monopoly, except that a very feeble fraction of only Calcutta's consump- 
tion comes from Malaya. Malacca cane is too costly for general purposes 
such as colliery, factory, manure and plucking baskets. Had it not 
been for the recent cutthroat competition and lack of unity among the 
distributors, the outlook of the trade would have been much brighter. 
Now that the financial prospects of the coal and tea industries are 
improving, this trade is surely one in which, with combination in working, 
all concerned can make a reasonable profit without any harm to the 
consumers ; with this object in view, correlated organisation of sales is 
being attempted. 

Ivory, — 17 maunds, 20 seers and 13 chaUachs of found elephant tusks 
were sold by auction for Rs. 6,687. The average price per seer came 
to Rs. 9-8-6 against Rs. 7-13 received at the previous auction, resulting 
in an increase of Rs. 68-12 per maund over the last sale. This improve- 
ment in value may be attributed to the wider advertisement of the sale. 

Rhinoceros horns and hoofs. — Of three recovered rhino horns, one 
weighing 10^ tolas was sold for Rs. 80 and the rest weighing 11 Of tolas 
fetched Rs. 310 only, as both of them were worm-eaten and almost use- 
less, Six ounces of hoofs or nails fetched Rs, 6, i j 
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(e) Timber Trade. 

Import.— The following is an account of the import of foreign timber 
via Chittagong Port : — 

1933. 1934. 1935. 

Tons. Tone. Tons. 

863 1,439 1,656 

Some portions of these quantities came to Assam, which is so replete 
with woods as to more than satisfy her timber requirements of all descrip- 
tions. 

Export. — Export to Bengal consisted of sal (Shorea robusta) about 
18,000 tons, simul (Bombax malabaricum) and bhelu (Tetrameles nudi- 
fiora) about 5,000 tons, bonsum (Phcebe goalparensis), amari (Amoora 
ivolliehii), gogra (Schima wallichii) and titachapa {Miclielia ehampaca), 
8am (Artocarpus chaphzsha), jarul (Lagerstrcemia fios-reginw), etc., about 
6,000 tons and to Bihar bonsum and titachapa 100 tons. 

(9) Miscellaneous. 

Artificial propagation of Nux-vomica. — Consequent upon the 
recommendation made by the Indian Drugs Enquiry Committee, 
1930-31, regarding the cultivation of medicinal plants and herbs, a 
survey was undertaken to ascertain the occurrence and commercial 
possibilities of such plants and herbs. Only a few very small patches 
of Strychnos nux-vomica trees have been traced in the Assam Valley, 
which are incapable of yielding as much as is locally required for the 
treatment of cattle diseases including mostly general debility of elephants 
and buffaloes (both of which abound in the valley), and the price at which 
the imported stuff is ordinarily sold is exorbitant. Plantations have 
therefore been started in three Divisions. 

Collection of specimens and supply of samples. — With a view to 
opening a Museum of indigenous forest products of economic importance, 
collection of specimens is in progress. Requests for samples were com- 
plied with ; also specimens for trial for commercial and industrial deve- 
lopment were liberally distributed. 

Enquiries. — Various enquiries were answered on timber, bamboos, 
cane, lac, gum, fibre, Indian rubber, resin, honey, bees' wax, fish-poisons 
and drugs. 

Liaison. — The usual liaison was maintained with the specialists at 
the Forest Research Institute, Dehra Dim. Acknowledgments for 
help are due to them and particularly to Capt. H. Trotter, I.F.S., Forest- 
Economist, to whom the Forest Utilisation Officer feels personally 
indebted for his continued and invaluable advice. 
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BENGAL. 

UTILIZATION. 

I. — General wobk of Administration, 

The post of Forest Utilisation Officer, Bengal, was held by Mr. T. M. 
Coffey, Deputy Conservator of Forests, from 1st April 1935 to 31st May 
1935, and by Mr. C. T. Trigg, Deputy Conservator of Forests, from 1st 
June 1935 to 31st March 1936. 

The question of making the post of Forest Utilisation Officer perma- 
nent was again considered by Government in November 1935, and it 
was decided that the post should be made permanent and that the office 
should be situated in Calcutta. 

II.— Experiments and Kesearch. 

1. Wood Technology. 

One sample of malagiri (Cinnamomum spp.) was sent to Dehra 
Dun from Kalimpong division during the year and was identified as 
G. eeccidodaphne or possibly C. ghnduliferum. Further samples will 
be sent together with specimens of flowers and fruits. 

2. Timber Seasoning. 

(i) Gedrela toona.— 10 tons of forest-grown toon were sent to Dehra 
Dun for kiln-seasoning tests for comparison with road-side toon. No 
report has yet been received. 

(ii) Girdling teak in Chittagong HiU Tracts. —No report has yet 
been received on the trees which were girdled in Sitapahar range in 
1933-34. 

3. Timber Testing. 
(i) Logs of the following species were sent to Dehra Dun during 
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(ii) Alnus nepalensis. — A sample of this timber was sent from 
Darjeeling division in 1932-33 and the following report has since been 
received :— 

" This species was received for test from the Darjeeling division, 
Bengal, through the Forest Utilisation Officer, and has been tested under 
our Project 1, All the tests have now been finished both in the green 
and air dry condition. The results of tests are attached herewith. 
The wood is very light in weight being roughly about half the weight 
of teak in the seasoned condition. The strength is also roughly about 
half that of teak in static bending and compression parallel to grain, 
about two-thirds of teak in impact bending, and less than a third in 
compression perpendicular to grain and hardness. It cannot, there- 
fore, be used for any constructional work but it can be put to numerous 
UBes which do not demand much strength and hardness but for which 
light weight, appearance and easy workability are essential," 

The Officer in charge, Wood Workshops, reports that, " The wood 
machines and turns well to a smooth and satin-like finish. It stains 
and polishes well, and would be suitable for furniture, fitments, possibly 
radio and gramophone cabinets, matchboarding, ceiling boards, parti- 
tions, etc. ". 

The Officer in charge, Seasoning Section, reports that the timber is 
extremely easy to dry. 

" 1* thick planks can be dried in 3 days from the green condition 
to about 8 per cent, moisture content without any increase in degrade. 

The keeping qualities of the timber are also expected to be good as 
the figure for its * retention of shape ' is about 76 per cent, of teak. 

Selected material is therefore worth while trying for the various 
purposes suggested above," 

(iii) Grewia tilaefolid. 

Qrewia vestita. 

Samples of these timbers were sent to Dehra Dun in 1934-35 from 
Kurseong division for comparative tests. 

(iv) Gmdina arborea 4 

Artocarpua chaplaeha ........ 4 

Dipterocarpus spp. ......... 4 

Michdia champaca 4 

Sample logs of the above four species were sent to Dehra Dun for 
general quality tests in 1934-35 from the Chittagong Hill Tracts division. 

(v) Tectona grandis. — 5 logs with 5 discs taken from different 
positions in the tree were sent from Kurseong division and 5 logs with 
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5 discs from trees which had been girdled were also sent from Cnitfca- 
gong Hill Tracts division for comparative tests. 

(vi) Dalbergia aissoo. — The following report has been received from 
Dehra Dun on the logs sent in 1934-35 from Jalpaiguri division for test 
under Project 1. 

Project No. 1 — Consignment No. 202 {air-dry). 

" The specimen under review was a rich dark colour very suitable 
for furniture, panelling and veneer work. 

" It was somewhat below normal in the matter of hardness, but was 
straight-grained, and it machined and worked up beautifully with very 
little effort. 

" The pores were on the large side but an application of filler made 
the specimen quite suitable for polishing. 

" It was the easiest piece of sissoo I ever worked." 

Project No. 1— Consignment No. 202 (kiln dry). 

" This specimen was of a rich dark brown colour very suitable for 
high class furniture and panelHng work. We had no difficulty in con- 
verting and machining the material which was easily brought up to 
a very fine polish finish by hand. There were narrow straight lines of 
interlocked fibres which were inclined to pick out during the machining 
process but a little hand planing and scraping soon removed the defect. 

" This timber makes up into a very fine veneer and plywood and 
is also useful for building work, coach and cart work, wheel-wright work 
and many other purposes including bending ". 

(vii) Ailantkus grandis. — A specimen log of this species was sent 
to Dehra Dun in 1934-35, from Buxa division for tests under Project I. 

During the year under report the following species have been sent 
for test and trial : — 

(viii) Morus indica.—(> logs from Jalpaiguri division to Dehra Dun. 

(ix) Teak. — 2 pieces of Kaptai teak were sent to Dehra Dun. 

(x) Tetramales nudiflora.—\ wagon load was sent from Buxa division 
to the Goalpara Timber Co. 

(xi) Polyalthia simiarum. — A sample of this species was sent to the 
Western India Match Co., for test from Buxa division, but was found 
unsuitable. 

4. Wood Preservation. 

Acrocarpus fraxinifolius. — No report has yet been received on the 
200 treated sleepers of this species which were laid down in the line by 
Executive Engineer, Katihar, Eastern Bengal Railway, in 1933. 

I 
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5. Minor Forest Products. 

(a) Gurjun oil. — Experiments in the departmental tapping for gvrjun 
oil in Ohittagong division are in progress, and figures are being collected, 

(b) A sample tin of gurjun oil was supplied to the Director of Indus- 
tries, Bengal, from Chittagong division in 1933-34 for test as to its suit- 
ability for paint manufacture but no report has yet been received. 

(c) Saw dust. — Samples of Crytomeria japonica and Sterculia villosa 
were supplied to the Lightfoot Refrigeration Co., Ltd., for test in 1934-35 
by Darjeeling and Buxa divisions respectively. The preliminary tests 
on the saw dust gave . fairly satisfactory absorption and evaporation 
figures. The final report states " The wood, in the form of saw dusts 
of various grades of fineness, was tested for absorption of liquid oxygen 
and the rate of evaporation in free air examined. The absorptive figure 
was relatively high, but retentivity was rather poor, which is probably 
due to the wood structure ". 

" The tests showed that no particular advantage could be gained 
by using woods of this type in preference to say semul wood which can 
be obtained locally." 

6. Paper Pulp. 

Semi-commercial tests were carried out at Dehra Dun on the following 
species of bamboos : — 



Particulars. 



1. Predigestion.— Duration (from the time pressure 

begins to rise) and temparature of cook. 

2. Final digestion. — Duration (from the time 

pressure begins to rise J" and temperature of 

cook. 

3. Parts of alkalies used per 100 parts of the raw 

material (air-dry) — 



Caustic soda 
Sodium sulphide 



4. Percentage yield (air-dry) on unbleached pulp 
on the raw material (air-dry). 

C. Parts of standard bleaching powder nsed on 100 
parts unbleached pulp (air-dry). 

6. Percentage yield (air-dry) of bleached pulp on 

the raw material (air-dry). 

7. Average fibre length in mm 



Dendrocalaam s 
hamiltonii. 


Oxylenantkera 
auriculata. 


2 hours at 115°C 


2 hours at U5°0. 


3 hours at 14S°C 


1 hour at 153°0 
and 2$ hours at 
148°C. 


12 


12 


6 


6 


47 


45 


12-7 


14-2 


42-3 


Ml-3 


3-4 


3-5 
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The conclusions arrived at are that the above two species compare 
very favourably with other species now in use, and that they could be 
used for the commercial manufacture of pulp or paper if available at 
economic prices. 



7. Tans. 

No reply has yet been received on the goran (Ceriops roxburghiana) 
bark sent to Hamburg and Denmark. 



8. Wood Working. 

i. No report has yet been received on the specimen sal sleepers sent 
to the Sudan and Ceylon. 

ii. Picker arms. — Samples of Dalbergia sissoo, Heritiera minor, Diptero- 
carpus turbinatus and Morus laevigata, were sent to the Birla Jute Mills 
as picker arms in 1934-35. A preliminary report of December 1934, 
stated that the arms were still working and that no further report could 
be given until they gave way. No further report has been received yet. 

iii. Pestles and mallets. — Samples of Heritiera minor were sent in. 
1934-35 from the Sundarbans to the Superintendent, Presidency Jail, 
for test. The pestles made from the logs appear satisfactory, as there 
was very little cracking and no appreciable wear. It is possible that 
an order may be obtained at the termination of the current contract. 

This timber was, however, found unsuitable for mallets as they both 
cracked and broke at the handle, 

iv. Hammer handles. — 30 samples of timber were supplied to the 
K. B. Railway in 1934-35 of which four only ^namely : — 

Bucklandia populnea 
Betula spp. 
Quercus ihomsonii 
Quercus acuminata 

were selected for test. None was found satisfactory. 

v. Boat building. — Tectona grandis. Teak from Bamonpokri in 
Kurseong was sent to the Sundarbans in 1934-35 for trial, the final report 
has not been received yet, 

vi. Gedrela toona. — Toon from Buxa was sent to the Sundarbans for 
trial. It was found unsuitable as it was attacked by marine borers, 
within 2 months, inspite of being painted with coal tar. Experiments 
after painting with, and soaking in, Ascu are being suggested, 

12 
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vii. Life saving apparatus. — Samples of Cryptomeria japonica and 
Sterculia rillosa were sent to the Principal Engineer and Ship Surveyor 
for test, the timbers were found unsuitable. 

viii. Specimen panels.- — Logs of Carapa moluccensis were sent to 
Dehra Dun for the preparation of specimen panels, 

ix. Limber sfiafts. — Samples of Amoora tvallichii were sent from Buxa 
to the Gun Carriage Factory, Jubbulpore, for test as a substitute for 
sal. No report has been received yet. 

x. Pencils and penholders. — Specimens of Carapa moluccensis, Amoora 
waltickii, Sonneratia apetafa, and Aegieras majus were sent to F. N. 
Gooptu & Co., for test but were found unsatisfactory. 

9. Miscellaneous. 

(i) Pneumatic equipment for bullock carts. — One cart equipped with 
Dunlop pneumatic tyres was tried out in Jalpaiguri division with fairly 
satisfactory results. The outfit has now been sent for further test to 
Buxa division. 

There is no doubt that a cart with this equipment can carry far bigger 
loads, both of timber in the round, or sawn timber, than the ordinary 
country cart and also that journeys can be done in a far shorter time. 
Certain difficulties were experienced in loading, as the carters were unable 
to carry out their usual method — i.e., turning the cart upside down on 
top of, and fastening it to the log and then levering the cart on to its 
wheel again. 

It was also found that there was insufficient clearance for working 
in normal clear felling coupes from which the stumps had not been 
removed. • - • 

There is also the* 'danger of the tyres riding up over a branch or stump 
and coming down on a sharp stump of brushwood, resulting in a punc- 
ture, although this did not actually occur. 

The difficulty in loading, will I think, not cause much trouble as it 
should not be difficult to devise and teach the carters some other system 
of loading. For work in areas from which stumps have not been removed 
it may be necessary to use a " Sling Cart " such as is being used in the 
forests of Burma and Madras. 

The liability to puncture on sharp stumps of brushwood is alone 
likely to cause any trouble. 

(u) The usual liaison was maintained with the Divisional Forest 
Officers, Timber Advisory Officer to the Railway Board, Timber Advisory 
Officer to the High Commissioner and the Forest Research Institute, 
Dehra Pun. 
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BIHAR AND ORISSA. 

UTILIZATION. 

I.— General Work of Administration. 

The Forest Research Officer, who from December 1935 was also 
the Working Plans Officer, held charge of the Utilisation Branch. He 
was assisted by the Utilisation Ranger, whose post was temporarily 
sanctioned for one year. It has since been extended for five years. 
They continued to act as a link between contractors and consumers. 

II. — Experimental and Commercial Activities. 

(2) Grading Rules. — In order to prevent disputes as to quality, it 
has been found necessary to draw up grading rules for different classes 
of timber, and these are under preparation. The Empire hardwood 
grading rules for sawn timber have been studied, and also the grading 
rules for teak squares drawn up by the Forest Research Institute, Dehra 
Dun, and the Burma specifications for logs. It is hoped to reconcile 
the somewhat conflicting values of defects given in these rules and to 
produce values which can apply to logs, squares and sawn timber. A 
standard agreement form has also been drawn up to be binding on both 
contractor and purchaser. 

(3) Reduction in freights. — Representations were made to the B. N. 
Railway authorities that the present freight on sal poles only permitted 
extraction with royalty to us within a radius of five miles, or ten miles 
if royalty was foregone. The Company have now introduced a sliding 
scale with reduced freights for the longer leads, which allows extraction 
up to a fifteen mile lead, with a small royalty to us at that distance. As 
a result, the thinning schemes of Kolhan and Porahat will receive much 
needed encouragement, 

(4) The Patna exhibition. —The decision to take part in the Patna 
exhibition marked a definite stage in our utilisation and marketing 
policy. The exhibits took six months to prepare and collect, though a 
visit to Dehra Dun in September was of inestimable value in helping to 
decide what to exhibit. Thirty-three species in plank form constituted 
the major products section. Bamboos and sabai grass, paper pulp, 
bamboo furniture, toys, matehwood veneers and manufacture, gums, 
resins, tanstuffs, dyes, oils, herbs and drugs also all found a place. Fur- 
niture occupied the centre of the stall. Dehra Dun sent a laurel veneer 
screen admired by all, bits of furniture, veneer samples and how they 
were built up, tool handles of dhaura {Anogeissus latifolia) and hickory, 
posters on seasoning of timber, a wood preservation section, a chart 
showing strengths of Indian timbers which aroused much interest, 
paintings of silvicultural systems, entomological and botanical exhibits. 
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(5) Laurel aroused so much interest that it has been considered 
advisable to season this wood carefully to satisfy the anticipated demand. 

(6) Silver medals were awarded for timbers, the laurel screen, papei 
manufactures, and an inlay ebony cupboard, and certificates of merit 
for cutch, and wooden inlay sandals. 

(7) The exhibition afforded a valuable means of getting in touch 
with people and as an advertising medium. We have now an interesting 
collection of exhibits which are being added to from time to time. It 
is hoped to exhibit in other centres as opportunity arises. 

(8) Publicity and propaganda. — These play an important part in the 
utilisation policy. With the help of the Government Publicity Officer, 
in the local and all Indian press the attention of the general public has 
been drawn to (1) the merits of the Ascu preservative, (2) the possi- 
bilities of treated wood for bridges and earthquake proof buildings, 
(3) the Forest stall at the Patna exhibition, (4) the utility and the eco- 
nomic products of the forests of Bihar and Orissa, and (5) the irrigation 
scheme at Bamiabura as a specific for flood problems. Engineers and 
the Members of the Legislative Council have also received appropriate 
literature, while a lecture was delivered at the Science College, Patna, 
on " Erosion " during the exhibition period. 



Summary of Results, 

(9) Sixty tons of laurel (amn) were sent to London from Orissa and 
the brokers are very pleased with it. 

(10) Four wagon loads of bija, rosewood, bandhan (Ougeinia 

dalbergioides) and sal were placed at Banchi. 

(11) A consignment of seasoned sal, and another for 150 B. G» sleepers, 
was sold to Buxa J'BJt 

(12) Negotiations for the supply of Ascu treated sal poles for elec- 
trical transmission are going on. 

(13) Melia composita was tested and found suitable for pencil making, 
Orissa will now arrange for supplies to be sent. Bkurhund and Alstonia 
sctiolaris are being tested for pen holders. A large number of species 
has been found suitable for pen holders manufactured by hand lathe. 
There should be a scope for such articles as pen holders, rulers, pin 
cushions, ink stands, blotting pads, police batons and curtain poles if 
manufactured as a cottage industry. 

(14) The Bengal Brush Factory has declared Holopteka mteprifolia 
to be suitable for municipal brushes. They have been put in touch with 
a contractor. A market for satinwood has been found in Japan and a 
quotation has been made. 
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(15) A contractor is endeavouring to manufacture tool handles oi 
dhaura. If he succeeds it should be possible for us to obtain substantial 
orders from the Railways where the supply at present is less than the 
demand. 

(16) An enquiry has been made for seasoned laurel for cabinet 
making, and stocks of timbers are being laid down. If successful, sub- 
stantial orders should result. 

3. Wood technology. — Nil, 

2. Timber seasoning. — A general complaint amongst consumers is 
the scarcity of seasoned timber. On the other hand contractors en- 
deavour to unload their stocks as quickly as possible, to minimise the risk 
from degrade which take,^ place when logs and sawn material are left 
lying about, unprotected from too rapid drying in the hot weather. 
It. is hoped to overcome the difficulty by erecting seasoning sheds and to 
persuade purchasers to place their orders well ahead so that the timber 
can be delivered in seasoned condition. Our aim is. to improve the qua- 
lity of Bihar timber by persuading contractors to adopt proper seasoning 
methods. One seasoning shed has already been erected at Goilkera and 
a sample lot of asan has been successfully seasoned and other sheds will 
follow, as the demand arises. The Forest Research Institute aim ounce 
that a portable electric machine is available for testing if timber is 
seasoned. This should be a great help. 

3. Timber testing. — 'Nil. 

4. (1) Wood preservation — Ascu preservative.— The Electrical In- 
spectors of Bihar and Orissa and Bengal have been persuaded to permit 
lessees of electrical schemes to use Ascu pressure treated poles instead 
of steel poles for transmission lines. Recently, as one result of the 
exhibition in Patna, the Engineer of Postal Telegraphs has also requested 
us to submit tenders for treated poles. 

(2) Our " Ascu " section of the Forest stall at the Patna exhibition 
attracted much attention. Local mistries could scarcely believe that 
treated bamboos could last for three years in the ground without decay. 

5. Minor Forest Products — Match woods. — 500 cubic feet of soft 
hard wood species were sold to the Talcher Match Factory at 6 pies 
per cubic foot. The rate is rather low but there is no other market for 
these species. 

6. Paper pulp.— Nil. 

7. Taws.— Nil. 

8. Wood Working. — Nil. 

9. Miscellaneous. 

(1) Floating, Sambalpur West. — Two successful experiments were 
made in which 47,720 bamboos, and 23 bija logs were floated from 
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Ramadega inaccessible forest to Sambalpur, a distance of 31 miles. After 
all expenses were paid a profit of Rs. 1-8 and Rs. 1-9 respectively for each 
experiment per 100 bamboos was realised. The results are extremely 
gratifying, 

(2) Porahut division. — 3,000 bamboos were floated down the Karo 
river as an experiment. After paying expenses the profit was Rs. 1-1 
per 100 bamboos. 

BURMA. 

UTILIZATION. 

I. — General Work of Administration. 

The post of Forest Economist was held throughout the year by 
Mr. M. N. Gallant. 

II.— Experimental Activities. 

(i) Summary of the chief activities during the year under report. 

2. The chief activities of the year are summarised below, the details 
being given later in the sub-sections concerned. 

(a) Arranging for the supply and passing of 15,710 special-size 

yyinkado (Xylia dolabriformis) sleepers to the North Western 
Railway, Karachi. 

(b) Calculating flat-rate royalty for all lessees and for the Myitmaka 

Extraction division. 

(c) Examining a quantity of poor quality one star teak logs at the 

Depot with a view to fixing a standard for jungle rejects 
through the assessment of wastage due to various defects. 

{d) Observing the cutting of teak logs in Rangoon mills to estimate 
the conversion loss due to defects. 

(e) Conducting experiments in conjunction with Princes Ris- 
borough on the variation of moisture content of teak strips 
during transit to England. 

(/) Conducting experiments on end-coating teak logs at Kyet- 
pyugan Depot, Insein division, with various end-coating 
mixtures. 

(g) Organising experiments on the seasoning and working of teak 
and in-kanyin (Dijyterocarpus spp.). 

(h) Working up data in connection with a proposal to fix royalties 
on teak by means of an Index figure. 

(*) Working up data on beeholed squares. 

(J) Studying the variation in the quality of teak timber, 
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(h) Preparation of notes and articles on Burmese timbers, the 
matchwood industry, the variation in market price of hard- 
woods throughout the province, etc. 

(I) Answering miscellaneous questions on Burmese timbers, lac, 
cutch, paper-pulp, bamboos, tung (Ahurites spp.), oil and 
other minor forest produce. 

3. During the year under report about three months were spent on 
tour in connection with sleeper passing, collection of strength test logs, 
collection of information with regard to shipping sizes and prices of teak, 
pyinhxdo and in-kanyin, etc, 

4. The Revised Edition of Rodger's Handbook of Forest Products 
of Burma which was sent to the press last year was published and dis- 
tributed. 

(ii) Details of Activities. 

1, Wood Technology. 

5. Owing to the post of the Forest Botanist being held in abeyance 
there were no additions during the year to the collection of timber speci- 
mens authenticated by botanical specimens from the same trees. 

This collection was commenced in 1924 and specimens of a number 
of the less durable species have deteriorated to such an extent as to be 
valueless for identification purposes. Steps are being taken to replace 
these. 

6. Hand samples, 6*x3"x I* of the more important economic timbers 
were supplied to many enquirers in Burrna, India, the United Kingdom 
and elsewhere. 

7. Routine identifications of timbers were carried out for numerous 
inquirers. Those which were included in the Key for Identification 
of Burma Timbers by Mr. C. W. Scott were identified by hand lens 
examination in Rangoon. Others by microscopic examination at Dehra 
Dun to whom acknowledgments are due for help given. 

8. Timber for which identification was called for include the fol- 
lowing : — 

(1) Bark of Rkizopkora spp. 

(2) Rhizophora (byu-chi-dauh). 

(3) Hopea odorata (thingan), 

(4) Careya arborea (bambwe). 

(5) Parashorea steUata (thingadu). 

(6) Litsaea grandis (gaswe-ywetrgyi). 
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(7) Sample sent as tkitka (Pentace burmanica identified as tetkok, 

(Steradia (data). 

(8) Sample sent as yon (Anogeissus acuminata) identified as taukkyan 

(Terminalia tomentosa). 

(9) Sample sent as pyinkado (Xylia dolabriformis) identified as 

ihilka {Pentace, burmanica). 

9. During the year under report 12 pieces of thitmin (Podocarpus 
waUichianus) were sent to Dehra Dun to find out whether the brittleness 
test shows a value up to the minimum of 6 ft. lbs. as required for air- 
craft construction. The timber was thoroughly kiln seasoned imme- 
diately after conversion to provide fungus free-material. The brittle- 
ness test gave poor results being only 4*1 ft, lbs. The timber was also 
considered heavier than spruce which is the standard timber used in air- 
craft manufacture. In other respects thitmin proved superior to spruce. 

10. Two billets each of artificially grown and naturally grown pyin- 
kado (Xylia dolabriformis) from Bhamo were sent to Dehra Dun for 
strength tests. The object of the test being to find out whether pyinkado 
grown in plantation was weaker than timber from natural forest. The 
results show that there is no material difference in the strength values 
of artificially grown and natural pyinkado. 

2. Timber Seasoning. 

11. The five internal fan kilns gave satisfactory service throughout 
the year. The three large kilns were solely confined to the seasoning 
of yon (Anogeissus acuminata) timber for the manufacture of handles. 
The year's work for this kiln shows a considerable increase in the quantity 
of timber seasoned. Thirty-one runs cubing 1 1,781*3 cubic feet of timber 
were put through as; against 28 runs cubing 9,416*4 cubic feet in 1934-35. 

12. The 75 cubic'.-feet kiln was utilised for experiments as well as for 
supplying workshop demands. This kiln did 12 runs cubing 870*2 cubic 
feet as against 10 runs cubing 723-2 cubic feet last year. The species 
seasoned were hnaw (Adina cordifolia), ye?nane (Gmelina arbor ea), 
thitmin (Podocarpus waUichianus) and teak. 

13. The 5 cubic feet model kiln was used for experimental work on 
yon and teak. 

14. The actual running expenses exclusive of depreciation were 
Rs. 17,219-10-6 as against Rs. 15,915-15-9 for 1934-35. The total 
expenditure of the section, inclusive of depreciation charges, was 
Rs. 20,815-10-6, of this amount Rs. 15,295-10-6 is directly chargeable 
to the cost of producing 12,652*0 cubic feet of seasoned timber, at the 
rate of Re. 1-3-4 per cubic foot as against Re. 1-8-6 last year. This 
figure of Re. 1-3-4 may be regarded as highly satisfactory in view of the 
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fact that most of the timber dealt with was 2-J* in thickness. If the 
timber in the runs had been confined to 1" boards the cost of seasoning 
would have been reduced as low as 6 annas per cubic foot. 

15. Teak. — A run of teak flooring strips cut from logs obtained from 
the Depot and Agency division was put through the 75 cubic feet kiln. 
This forms part of the research scheme for the seasoning of teak and 
definite results will be published next year. As far as this run is con- 
cerned the following schedule was used : — 

The kiln was first warmed up to a temperature of 130°F. at 85 per 
cent, humidity, taking at least 6 hours to reach the required temperature. 
After this temperature had been maintained for 3 hours, the temperature 
and humidity of the kiln was lowered to the -drying conditions given 
below : — 



Stage of drying (Moisture content of timber). 


Temperature 
of Dry Bulb. 


Hum 


idity. 




Per cent. 


Deg. F. 


Per cent. 






120 




80 






125 




75 






130 




70 






135 




65 






140 




60 






145 




55 






150 




45 



16. A special run of very narrow 1" thick teak strips was put through 
the 5 cubic feet kiln at the request of a local timber firm, who were experi- 
menting with the manufacture of a teak wood pipe. These small pieces 
were used as " feathers " for the join in the timber. The initial moisture 
content of the strips was 47 per cent, and was reduced to 12 per cent. 
in 13 days. 

17. The knaw (Adina cordijolia), yemane (Gmelina arboreta) and 
thitmin (Podocarpus waUichianus) put through the 75 cubic feet kiln 
responded well to the treatment and the following notes on the different 
species give some indication of the results obtained. 

Hnaw. — This species was put through in 4f" squares, the size required 
for bobbin manufacture. On account of the large dimension of the 
timber a relatively mild schedule had to be maintained throughout the 
run. The timber was initially at about 58 per cent, moisture content, 
the maximum shrinkage was 2*4 per cent, tangential and. 2*0 per cent, 
radial. 
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Yemtne. — There were two runs of this species and in both cases the 
timber was of \\" thickness. The first run with an initial moisture 
content of 40-2 per cent, was dried down to 12-1 per cent, in 13 days. 
In both cases shrinkage was very low. 

Thilmin.— This load consisted of 2§* planks of very wide widths. 
To begin with the timber was quite green and a very mild schedule had 
to be used. The initial moisture content was 63*1 per cent, and drying 
was carried on down to 12-5 per cent. This run took 45 days and the 
maximum tangential and radial shrinkages were 3-7 and 2-1 per cent, 
respectively. In future a more severe schedule will be tried out. 

18. This year experimental runs of yon (Anogeissus acuminata) with 
frequent steamings were continued in the 5 cubic feet kiln and the results 
are promising. Three successive runs were made and in each case the 
timber used was 2-|" thick and the same schedule was used throughout. 
The details are as follows : — 





NOBMAE KVNKIKO. NO STEAM- 
ING TREATMENT EXCEPI AI THE 
END OF TUB RW. 


FEEQtTEST BTEAMING TEEAT- 
MENIB DURING EVN, 


Species and tun. 


Initial 

at. c. 


No. of 

days to 

reach 

12 per 

cent. M. C. 


Condition 
of timber. 


Initial 
M. 0. 


No. of 
days to 

reach 

12 per 

centM. C. 


Condition 
of Umber. 


1. Yon (Anogei*$ue acuminata) 

2. Ditto 
8. Ditto 


42-7 


36 


Good- 
few 

cracks. 


50-7 
36-6 


32 

26 


Good- 
few 
cracks. 

no. 



The average saving in time by steaming is 16 per cent. It is proposed 
to continue these experiments in 1936-37 and to use longer steaming and 
higher temperatures. 

19. Air-seasoning.— The recording of data on several yon stacks was 
continued and 8 further stacks of this species were erected during the 
year. Of these 6 were later unstacked and then seasoning concluded in 
the kilns. Partial air-seasoning for a period of about six months can 
reduce the length of the kiln run by about 10 days. In addition to yon 
two other species ma-u (Anthocephalus cadamba) and didu (Bonibax 
insigne) were handled for general air-seasoning. 

In connection with the research work on teak, several experimental 
piles were erected during the latter half of the year and are still under 
observation. 

20. At the request of a local timber firm 5 tons of teak flooring strips 
were placed under observation for air-seasoning during the year. The 
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experiment was completed and timber returned to the firm "but the 
results have not yet been analysed. 

21. Ventilation of air- seasoning sheds.- — The results of the second 
phase of this study have just been concluded, but detailed analysis of 
the results remains pending owing to pressure of work. 

22. Seasonal variation of moisture content experiments. — The recording 
of data was continued and three new species were added to those under 
observation. These were hnaw (Adina cordifolia), kyana (Carapa ntoluc- 
censis), and yon (Anogeissus acuminata). The data obtained from the 
48 samples representing 8 species cut up in 1934-35 have been analysed. 
Useful information is now available for the following species : — 

Chay (Gluta tavoyana), kyana, maniawga (Carallia hwida), petlezin 
{V it-ex peduncularis), taukkyan (Terminalia tomentosa), tamalan 
(Dalbergia oliveri), thitni (Amoora rohituka) and yon. 

23. Owing to the pressure of work and lack of kiln space it was found 
impossible to test out Dr. S. N. Kapur's method for the kiln seasoning 
of laurel. 

24. During the year an attempt was made with the assistance of one 
of the timber firms to study the moisture content changes of teak during 
shipment to England. The results so far obtained are not very definite. 
The Princes Risborough Timber Research Institute have, however, made 
some useful suggestions with regard to future experiments and the work 
will be continued further. 

3. Timber Strength Testing. 

25. Sample logs of the following species were sent to Dehra Dun 
during the year for routine tests : — 

Under Project I — Tests on small clear specimens. 

Letpan (Bombax malabaricum). 
Sawhya (Sterculia campanulata). 

Under Project VI IT— Veneer and plyivood tests. 

Thitka (Pentace burmanica). 
Pyinma (Lagerstrcemia fios-reginw). 

4. Wood Preservation. 

26. The experiment which was started during 1934-35 on the effi- 
ciency of four preservatives supplied for protecting wood against white- 
ants and decay had unfortunately to be abandoned as the samples were 
stolen. 

27. A new experiment on the same lines but using larger pieces of 
timber is already in hand. This time the same test will be carried out 
in Pyinmana in the dry zone as is being carried out in Rangoon, 
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28. Fireproofing tests. — It has been decided to discontinue these 
teats as the apparatus at our disposal is too primitive. During the 
course of such tests as were carried out the fire resistant qualities of teak 
were much in evidence. 

29. Arrangements are being made at Princes Risborough to carry 
out careful fire resistance tests on teak and other important Burma 
timbers. 

30. End-coating tests. — Preliminary tests for determining the relative 
merits of a number of compounds for end-coating timber during season- 
ing were started during the year. The following compounds were 
tested : — 

(1) Xylotex G. 10. 

(2) Seekaywax. 

(3) Aluminium paint. 

(4) Waxy by-products. 

(5) Waxy wood preservative. 

From results so far obtained the first three compounds have given 
the best results. The experiments will be continued. Towards the 
end of the year a similar experiment was started but this time the com- 
pounds were applied to the ends of teak logs lying in the Kyetpyugan 
Depot, Insein division. 

No results have so far been obtained from this experiment. 

31. Preservation against marine borers.- — No further tests were carried 
out in Rangoon during the year but kanyin (Dipterocarpus spp.) timber 
was supplied to the Research Officer, Federated Malay States, for this 
work. No results have been communicated to us so far. 

5. Minor Forest Produce. 

32. Lac.— As in former years samples of lac were sent to the Indian 
Lac Research Institute for test. These samples were sent twice yearly 
in June and in December, and each consignment consisted of 2 bags con- 
taining 20 seers each of Ari-husum (gyo) — Schteickera trijuga and PhunM- 
husum lac. The crop statistician of the Indian Lac Research Institute 
toured Burma as in previous years for a fortnight, January 1936, to 
collect information on the Burma lac crop. 

33. Samples of LUsea polymorphs and L. salicifolia berries were sent 
to a Rangoon firm who were interested in the commercial collection of 
these for candle manufacture. As a result of this film's investigation, 
however, it was found that the berries obtained were unsuitable. An 
enquiry was also received from Dehra Dun for the supply of 5,000 maunds 
annually of berries of the IAtsea species. A survey of the province was 
made to ascertain the amounts available. It was found, however, that 
the total quantity available was too small to interest the enquirer. 

34. Further supplies of the bark and latex of Holarrhena antidysen- 
terica (lettok-gyi) were sent to the Professor of Chemistry, Rangoon 
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University, who is continuing his researches on the alkaloids of H. anii- 
dysenterica and on the resinols of the latex of this plant, 

35. In last year's report mention was made of tests which had been 
carried out at the Imperial Institute, London, on nuts of Aleurites fordii 
grown at Taunggyi, in the Federated Shan States. The result of these 
tests was that the oil from these nuts was abnormal in that it was more 
like the oil of A. montana than A. fordii. At the end of 1934 a further 
consignment, this time of both fruits and nuts, was sent to the Imperial 
Institute for tests and the following report has been furnished on the 
results of the investigation : — 

" Two samples, one of fruits and the other of seeds were received 
and were examined- separately. The samples were of particular interest 
in relationship to the previous sample from the same trees examined in 
1934 since the oil from this earlier crop of fruit showed characteristics 
more closely resembling those of A. montana than of its own species, 
The characteristics of the oils from the present samples approximated 
more to those normal to the species, but still tended a little towards the 
lower values of A. montana. 

It will be noticed that the oil derived from the fruits is of paler colour 
and lower acidity than that from the seed, and this affords an interesting 
demonstration of the effect of retaining the fruit in the whole state on the 
preservation of the oil. 



Fruit of Seed. 



Average weight of whole fruit, grams 

Average, number of nuts per fruit. 

Average weight of nut, grams 

Fruit consists of — 
Husks, per cent. 

Nuts, per cent. 

Nut oonsiBts of — 
Kernel, per cent. 

Shell, per pent. 

Moisture in kernel, per cent. 

Oil in kernel, per cent. 

Oil in dry kerne], per cent. 

Oil in fruit or seed as received, per cent. 



Sample 1 
(fruit). 


Sample 2 
(seed). 


28-77 


. . 


4-05 


• • 


3-6 


311 


49-2 


». 


60-8 


•• 


57-5 


r>8-9 


42-5 


41-1 


1-23 


1-65 


57-6 


590 


58-2 


60:0 


16-8 


34-8 



Previous 
sample 
of seed 

examined 
in 1934. 



3-33 



55-7 
44-3 
5-2 
56-2 
59-2 
31-3 
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Oil. 



Colour, Lovibond cell 10 mm. — 

Red 

Yellow 

lin.— 

Red . . . . 

Yellow 

Paint Research Station, Scale 1 in. 

Refractive Index N. D. 25° C. 

Density (25" C.) ..... 

Heat test : Paint Research Station Method- 
Time 

Extract, per cent. 

Acid value ..... 

Iodine value (Wija), per cent. 



Sample 1 

(fruit). 



0-01 
1-6 



0*24 
5-6 



3 
1-5170 

0-9342 



10$ min. 
19-3 
0-81 
166-7 



Sample 2 

(seed). 



0-24 
1-5 



0-50 
4-7 



3 
1-5175 

0-9341 



10J min. 
21-0 
111 
183-75 



Previous 

sample 

of oil 

examined 

in 1934. 



1-0 
6-8 



1-4 
21-4 



5 

1-5143 

0-9343 



llf min. 
29-1 

2-82 
162-4 



Remarks. 

The results of the examination show that both the fruits and the seed' 
contained a normal percentage of oil and that the oil corresponded more 
closely to the usual characters of A. fordii oil than the previous sample.** 

36. During the year an attempt was made to organise supplies of 
wood for charcoal burning for Messrs. The Rangoon Electric Tramway 
& Supply Co., Ltd. It was found that the high freight made the cost of 
the wood prohibitive for charcoal burning in Rangoon. The possibility 
of manufacturing the charcoal in small portable kilns in the forest is now 
under consideration.;; Wood loses about §rd of its weight during car- 
bonisation so that the saving in freight charges would be considerable 
if the charcoal was made in the forests. 

The following results showing the percentage of charcoal obtained 
from different species of Burma woods is of interest : — 



Wood. 


Percentage 
charcoal. 


Results 
in use. 


1. Pyinkado (Xylia dolabriformis) ..... 

2. Yon {An-ogeissus acuminata) ..... 

3. Teak (Tectona grandis) ...... 

4. Myaukchaw (Eomalium tomentosum) .... 

5. Pinle-kanazo {Heritiera formes) ..... 


29-1 
24-9 
24-4 
21-8 
20-6 


A 
B 
C 

A 
C 



A 
B 
C 



Good results. 
Fair 
Poor « 
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37. Small quantities of fresh kalaw (Taraktogenos kurzii) seeds were 
sent to Africa, Pondicherry and to the Rangoon Leper Asylum for 
experimental purposes. 

Seeds of Sapium baccalum and Kurrimia puleherrima collected from 
the University Estate were sent to the Forest Botanist, Forest Research. 
Institute, Dehra Dun, at his request. 

38. An enquiry was received from a firm in Scotland for samples of 
ponnyet (Calophyllum inophyllum) to test the suitability of this timber 
for the making of golf club heads. The samples were sent but no report 
has so far been received. 

39. Other enquiries were for the following :— 

1. Burma silver oak (GreviUea robusta). 

2. Natural grasses. 

3. Leaves of Ficus elastica. 

4. Myrabolans {Terminalia chebula). 

5. Tamarinds. 

6. Bark of Bronssonetia papyri/era, 

7. Euphorbia neriifolia. 

6. Paper Pulp. 

40. An enquiry was received during the year in regard to the possi* 
bility of obtaining sufficient quantities of bamboo for the manufacture 
of paper pulp from the drainages of the Kaladan and Lemro chaungs. 
As a result of investigation it was found that the Kaladan drainage was 
not very suitable on account of the number of taungyas but that there 
were distinct possibilities about the Lemro. 

The Jcayin (Meloccana bambusoides) bamboo sample plots in Arakan 
were reported on during the year. After six years they are making good 
progress but it will probably take 10 years for the culms to reach matu- 
rity. 

7. Tans, 

Nothing to record. 

8. Wood Working. 

41. The necessity for economy, was felt throughout the year and the 
expenditure was cut down to a minimum. The figures given below 

K 
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ahow that there was practically no variation from the much curtailed 

expenditure of 1934-35. 

Timber Research division as a whole. 



Year. 


Expenditure 


Receipts. 


Difference. 






96,968 


62,147 


—34,821 






90,762 


38,997 


—61,765 






—6,206 


—23,150 


—16,944 




Workshop unit only. 










47,153 


62,147 


— 14,964 






47,259 


38,997 


—8,262 


Difference 




+ 106 


—23,150 


4-6,732 



The marked drop in workshop receipts during 1935-36 is very largely 
due to the Workshop Superintendent having gone on six months leave 
and few orders were taken on other than for the supply of yon handles. 

42. The Government sawmill remained closed throughout the year 
for reasons of economy but the machinery was kept cleaned and greased . 
Timber supplies were as last year. The logs bought were converted 
into flitches at Messrs. Foucar's sawmill and the flitches were cut into 
boards and scantlings on the Depot framesaw. 

43, During the year 401 tons of hardwood logs, 31 tons ofkanyin-byu 
(Dipterocarpus alatus), 2 tons taukkyan (Terminalia tomentosa) and 20 
tons of teak for strength tests were bought. Last year's balance in 
logs was 23 tons. All the logs were sawn to flitches by Messrs. Foucar 
& Co, From the logs 416 tons of hardwood flitches were produced, 
making the loss on rough conversion 12-8 per cent. The conversion 
result stands almost the same as last year. The above conversion 
returns do not include the pagas produced. The recovery from the 
pagas was 23 tons for making small handles and the unserviceable timber 
was used as firewood in the dry kiln. In this wav a considerable saving 
was made in fuel bills. 
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44. The proportion of timber used on furniture work and on non- 
furniture work compared with previous years is given below : — 





Tons of converted timber 
charged on job cards. 


Book value of timber. 
Re. 




1933-34 


1934-35 


1935-36 


1933-34 


1934-35 


1935-36 


Furniture 
Non-furniture . 


32 

55 


15 
204 


10 

us 


7,015 
10,013 


3,145 
29,239 


1,919 
15,838 


Total . 


87 


219 


128 


17,028 


32,384 


17,767 



Non-furniture work includes hammer and other tool handles, floor 
blocks, panellings, mounting blocks, packing and other timber supplied, 
etc. 

45. Altogether 28 different species were handled in the workshop. 
They are given below, classified according to their use and are arranged 
in descending order of merit as regards the amount of work done with 

them :• — 

Major attention — 

Constructional— 

Padauk (Pterocarpus macrocarpus). 
Thingan (Hopea odorata). 

Industrial— 

Yon (Anogeiasus acuminata). 
Binga {Mitragyna diversifolia). 
Ma-u {Anthocephalus cadamba). 
Panga (Terminalia chebula). 
Didu (Bombax malabaricum). 
Thitkado (Cedrela toona), 
Yemane (Gmelina arborea). 
Kanyin-byu (Dipterocarpus alatus). 
Hnaw (Adina cordifolia). 
THtmin (Podocarpus waUichianus), 
Ananma (Fagrcva fragrans). 

x % 
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Furniture — 

Sit (Albizzia procera). 
Yinma (Chuhrasia tabufaris). 
Padauk (Pterocarpus macrocarpus). 
Taukkyan {Termvnalia tomentosa). 
Thingadu (Parashorea steUata). 
Kyana (Carapa moluecensis). 
Aukchinza-ni (Amoora walUchii). 
Thinwin (Milhttia pendula). 
Sandawa (Cordia fragrantissima). 
Minor attention — 

Kyilan (Shorea assamica). 
Kaunghmu (Anisoptera glabra). 
Pyinma (Lager stroemia flos-regince), 
Chay (Gluta iavoyana). 
ThitJca (Pentace burmanica). 
Maniatvga (CaraUia lucida). 

46. "Work was also done on the following species : — 

Tamalan (Dalbergia oliveri), pyinkado (Xylia dolabriformis), banatha 
(Strombosia javanica), sagawa (Michella champaca), teak (Tec- 
tona grandis). 

47. The timber to which most attention was given in the workshop 
was yon (Anogeissus acuminata) and timber handles continued to be 
successfully supplied to the Indian Railways. Many orders had to be 
refused owing to tie-lack of seasoned timber, A trial order of 3,000 
handles was made for the Southern Railway and has been despatched 
but up to date no report has been received on these. In last year's 
report mention waB made of the failure of yon coupling poles supplied 
to the Southern Railway. This year a small quantity of yon poles 
under 3' girth have been brought to the Depot and are now undergoing 
seasoning. It is expected that the increased elasticity and pliability 
of the young material will enable us to make coupling poles up to the 
Southern Railway standard. 

48. The local demand for seasoned hnaw (Adina cordifolia) and 
binga (Mitragyna diver sifolia) for printing blocks has continued to 
increase. Moreover enquiries have also been received from India for a 
supply of these timbers. Until we have been able to build up a small 
reservej however, we shall not be able to do more than supply the local 
market. 
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49. Mau and taungihayet (Anthocephalus cadamba) and {Swiniomb 
jioribunda) continued to be used for packing cases. A number of enquiries 
were received for large supplies of mau boxes to replace the boxes from 
Japan which, are being used at present. These had to be refused, how- 
ever, as no money was available to purchase timber. Panga (Termi- 
nalia chebula) for sucker rod protectors and thitmin (Podocarpus toatti- 
chianus) for ladders, masts and boat-hooks, were still in demand. 

50. Of the ornamental woods yinma (Chuckrasia labularis), taukkyan 
(Terminalia tomentosa), sit (Albizzia procera) y padauk {Pterocarpus 
macrocarpus), thitkado (Cedrela toona), thvnmn [HiUettia pendula) and 
Jcyana [Carapa moluccensis) were all used for furniture during the year 
and little complaint' was received concerning their behaviour. Of these 
woods yinma and taukkyan were probably the most popular and there 
is every indication that there is a considerable future for these two 
timbers. Thinwin is also finding its proper niche as a flooring, panel- 
ling and beading wood. 

51. In order to assess the difference in the amount of shrinkage 
between " green " teak, i.e., teak which could be purchased in the 
bazaar and properly seasoned teak, an office table and chair and two 
sets of swing doors were made of unseasoned teak. When the teak 
which is at present undergoing seasoning tests is ready similar articles 
will be made of it and the difference in shrinkage between the green teak 
and seasoned teak compared. 

9. Miscellaneous, 

(1) Efforts to increase the sale of Burma timbers. 

52. An attempt has been made during the year to work on the lines 
of the policy laid down in 1933-34 for the future of the Timber Research 
division, and in accordance with this policy research work on teak and 
in-kanyin (Dipterocarpus spp.) was commenced. During the year 
1936-37 work will begin on kmngihayet (Swintmia Jioribunda) and on 
pyinkado. It may appear from this report that the manufacture of 
yon handles bulked too largely in the work of the Research division. 
We have, however, almost reached the conclusion of this work and if 
we were to give up entirely the making of handles at this stage the 
valuable ground already gained might be lost. 

53. A great step forward in the matter of teak propaganda was made 
during the year under report when the principal teak lessees in conjunc- 
tion with the Forest Department produced an attractive and well 
illustrated brochure on Burma teak. This brochure has been distribut- 
ed by the Timber Research division to important timber users through- 
out Burma, India, South Africa, Australia, America and Europe. 
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54. Efforts to place untreated teak poles on the market have so far 
met with indifferent success. Though the cost of wooden poles is less 
than that of metal posts, the following facts are to be taken into con- 
sideration in determining whether wooden poles can be utilized on a 
larger scale : — 

The life of wooden poles is claimed to be 10 to 30 years, whereas 
that of metal poles is reckoned at a minimum of 45 years. 

The transport question from place of disembarkation to site of 
work is another factor which has to be taken into account. 
Each of the component parts of metal poles does not exceed 
8' in length which admits of easy and economical transport 
to the site of the work as compared with large heavy wooden 
poles of 24' or 28' in length 

A report was received on the 12 teak poles sent to the Telegraph 
Workshop, Calcutta, for tests. These poles averaged 2' 6" mid-girth, 
24' in length and 7£* top-diameter. They were delivered c.i.f. Calcutta 
at a cost of Rs. 118-14. The report states that the variation in top- 
diameter was too great and that the poles cracked badly. Both these 
defects could be surmounted, the former by more careful selection and 
trimming, the latter by treating the ends of the poles with an anti- 
splitting end-paint, such as " Xylotex " or tar or an ordinary lead 
paint. Enquiries are being made from other bo lies such as municipal- 
ities and electric light companies on the length of life of teak or other 
wooden poles with a view to finding a market for wooden poles. 

55. Towards the end of 1935-36 the Seaman-Limaye Grading Rules 
for teak were produced. These rules have been based on the data 
recorded by three Assistant Conservators of Forests in the mills of the 
principal teak firms; and worked up by Mr. Seaman, Officer-in-charge, 
Timber Testing Section, Dehra Dun, Copies of the rules have been dis- 
tributed by the Forest Economist to the teak firms but no report was 
received on them during the period of this report. 

Grading Rules for hardwoods drawn up by the Imperial Institute, 
London, were also received during the year and if time is available 
during 1936-37 different Burma hardwoods, both in the Timber Depot 
and in local mills, will be graded according to these rules. 

56. During the year orders for 16,380 special sized pyinkado (Xylia 
dokibriformis) sleepers were placed through the Utilization Circle for 
the North Western Railway, Karachi. One order for 10,710 sleepers 
was completed during the year, the other will be finished by the 31st 
July 1936. These orders represent an export from Burma of 1,974 
tons of converted timber. As in previous years it was found that the 
best sleepers came from the Pegu Yoma forests. The Moulmein millers 
though very keen to supply find it difficult to make this specification 
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for special-sized sleepers, with the timber at their disposal. In Bassein 

the milling was so bad that very few sleepers could be accepted. 

In the last order for special sized sleepers it has been found increas- 
ingly difficult to obtain large sleepers with "sound boxed heart and the 
rejections in these sizes has been very high. This has meant a con- 
siderable loss to the contractors. In the future some method of end- 
coating sleepers with boxed heart will have to be adopted to reduce 
the amount of splitting on arrival in India. 

In March 1936 the Northern Group Sleeper Pool asked the Utiliza- 
tion Circle to arrange for the supply of 23,000 B. G. pyinhido sleepers 
which indicates that Burma pytnJcado is becoming fairly established as a 
sleeper wood and greatly increased orders may be expected in the future 
if the high quality is maintained and the prices kept down. 

57. During the year under report efforts were made to find a market 
for teak sleepers. In the Northern Shan States division there are some 
teak girdlings which are unextractable by water owing to the nature of 
the forest. The Divisional Forest Officer is willing to sell these in the 
form of sleepers sawn by hand. The Burma Railways were approached 
on the subject and they are willing to buy special size sleepers for use 
at the Gokteik Viaduct provided the price is reasonable. Specifica- 
tions for the special size sleepers were obtained and the Divisional Forest 
Officer is going into further details. 

58. The efforts of the Timber Research division to firmly establish 
the demand for yon (Anogeissus acuminata) handles have been discussed 
elsewhere in the report. The numerous orders for handles from India, 
many of which had to be refused, seem to indicate that the timber is 
increasing in popularity and that the large scale production of yon 
handles by the Timber Research division has been justified. 

The proposals which were put forward at the end of 1933-34 by the 
East Indian Railway to purchase green yon from Burma and to season 
and fashion it into handles for general supply to the Indian Railways 
has not yet materialised. It is hoped, however, that during 1936-37 
some advance may be made in the matter. 

In regard to yon the policy of the Timber Research division is to 
build up a sufficiently large stock of seasoned timber to supply a 2 years 
demand for handles. This will enable anyone who decides to take up 
the handle business to begin manufacture immediately without having 
to lay out a large amount of capital in building kilns or in building up 
stocks of air-seasoned timber. 

59. Owing to the reduced budget of the Timber Research division 
many promising orders for timber had to be turned down. The fol- 
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lowing are a few of the more important orders which had to be refused 
for lack of seasoned stocks : — 

Taukkyan (Terminalia tomentosa) and padauk (Pterocarpus macro- 
carpus) for the Timber Adviser to the High Commissioner for 
India, London. 

Yon tool handles— Indian Railways. 

Ma-u (Antkocephalus cadamba) for boxes. 

Bingo, (Mitragyna diversifolia)—2b tons per month for Mills Stores 
Co. 

Thingan (Hopea odorata) for Standard Oil Co. 

Binga and knaw (Mitragyna diversifolia and Adina cordifolia) for 

engraving blocks. 

Several enquiries from Calcutta. 

60. Small supplies of these timbers are to be put down for air-season- 
ing in 1936-37 and it is hoped that we shall be able to meet the demands 
for some of these timbers which can be supplied in bulk. 

61. Nine figured taukkyan (Terminalia tomentosa) logs and six thin- 
win (Millettia pendula) logs have been extracted departmentally to the 
Government Timber Depot. The Timber Adviser to the High Com- 
missioner for India, London, is at present negotiating with brokers in 
London for the sale of these. If he is successful these logs will be shipped 
to London in the round. 

62. There is a certain demand in Europe now for in-kanyin (Dip- 
terocarpus spp.) for flooring strips. In order to foster tbis demand a 
certain amount of in-hmym in flooring strip sizes has been put down for 
air-seasoning at the Ahlone Depot. Later on these will be graded accord- 
ing to the Hardwood Grading Rules and offered to the Timber Adviser 
to the High Commissioner for India, London, for disposal 

63. During the year 2 panels and 1 writing bureau were made in the 
Depot workshop of yinma (Chukrasia tabvXaris) and sent to London for 
exhibition in India House. 

64. The usual display of Burma timbers was made at the Arts, 
Crafts and Industrial Exhibition held at Rangoon in February 1936, 
and a descriptive article was supplied for the Exhibition Guide Book. 

65. The regulation of the supply of match-woods to factories referred 
fco in last year's report was under examination during the year. A 
survey of the matchwoods of the Province was undertaken and a report 
is now being drawn up. 
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(2; Comparative counts of beeholes made by the moth XyUutes (Duomtius) 

ceramicus in teak from various localities. 

66. No further work was undertaken on the counting of beeholes. 
The data received from the teak firms in 1934 for beeholed squares was ' 
worked up by the Forest Economist during the year. The results obtain- 
ed followed the general rainfall theory and have been forwarded to Mr. 
E. G. Lewis at the Rangoon University who will submit these figures to 
various statistical tests. Even if these tests fail to reveal any informa- 
tion from the present figures they are very likely to indicate some new 
approach to the subject. Further work on beehole research will not be 
undertaken by the Forest Economist as results are more readily obtain- 
ed by the Forest Entomologist by field work. 

(3) Departmental export of Burma timbers. 

67. The shortage of funds still made departmental export of timber 
difficult and it was necessary to curtail activities in this direction to the 
shipment of 3,000 yen (Anogeissus acuminata) handles to the Southern 
Railway and to the teak logs supplied to the British Admiralty by the 
Depot and Agency division. 

(4) Timber passing, 

68. The large orders for special-size pyinkado (Xylia dolabriformh) 
sleepeis for the North Western Railway, Karachi, necessitated a con- 
siderable amount of extra work as practically all the sleepers were 
offered for passing away from Rangoon. It was found that the sleepers 
from the Pegu Yomas were very much superior to the others. A com- 
plete record of rejections was not kept but such information as is avail- 
able is summarised below : — 



Rejections. 



Mouhnein 



Rangoon (timber from Pegu euppiied 
by U Ba & H. Nandlall, Inaein). 



Toungoo 

Bassein 

Minhla. 




Very heavy (over 50 per cent). 
659 

Few rejections {about 10 per 
cent). 

92 

26 

Very few rejection* (about 4 
per cent). 

Very heavy rejections (over 60 
per cent). 

108 
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On one occasion 700 odd sleepers offered at Bassein were all rejected. 
Apart from excessive wane and sap, the sleepers had not been cut to 
size. The miller was inexperienced but even so it is inexcusable that 
he entirely omitted to allow for kerf in setting his saw. For a 10' cut, 
say, he set his bench at exactly 10". With a kerf of \* or more, his 10" 
sleepers turned out at 9|" only . 

69. Twenty-five pyinkado squares belonging to a local firm were 
inspected and a passing certificate issued. 



(5) Wood fuel for the Burma Railways. 

The scheme whereby the Burma Railways furnish a list of their 
fuel requirements for the year at various stations and are given a state- 
ment of possible sources of supply for reproduction in their annual call 
for tenders, continues to work well. The Railways experienced a certain 
amount of difficulty with their fuel supply for the workshops at Myitnge. 
An enquiry into this was made and proposals for regulating the supply 
were made and are under consideration. 



(6) Enquiries and liaison. 

70. Miscellaneous enquiries were answered on timber, fuel, charcoal, 
bamboos, lac, cutch, tung oil, etc., The usual liaison was maintained 
with other specialists in Burma and at the Forest Research Institute, 
Dehra Bun ; also with the Forest Products Research Laboratory, 
Princes Risborough, England ; Imperial Institute, London ; Royal 
Botanic Gardens, K'ew ; Timber Advisory Officer with the Railway 
Board, Delhi and the Timber Adviser to the High Commissioner for 
India, London. Acknowledgments are due for help from all these 
sources. 

71. Technical Bulletins, Journals and other publications were receiv- 
ed from Great Britain, America, Australia, Africa, French-Indo-China 
and the Philippines and elsewhere. 



(7) Ledger Filing. 

72. Ledger filing has suffered severely in the past as one clerk was 
unable to deal with the additional work and typing involved. When a 
second clerk was attached to the Forest Economist's staff on the 3rd 
December 1935 more time could be spent on the maintenance of the 
ledger files. All matter of interest in the literature received which 
appears to be of importance to Burma is put in these files. 
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CENTRAL PROVINCES. 

UTILISATION. 

I. — General work op administration. 
The office of utilization officer was held as follows during the year :— 
1st April to 4th May.— Mr. Indmjit Sharma, Extra Assistant 
Conservator of Forests. 

5th May to 31st March.— Mr. Abdus Salam, Extra Assistant Conser- 
vator of Forests. 

II. — Experimental and commercial activities. 
As in previous years, the utilization officer conducted the auction 
sales of departmentally extracted timber at the depots at Khirkian 
Timarni, Taku, Ellichpur, KJaatkali and Ballarshah. These sales 
realised Rs. 8,26,604 compared with Rs. 7,24,685 in the previous year. 
The prices realised per cubic foot were generally slightly lower than in; 
the previous year, due to the continued depression, particularly in Berar, 
but there was a satisfactory increase in the quantity of timber sold at 
almost every depot. Timber from coupes in the North Tapti range in 
the Betul division was for the first time extracted departmentally to * 
depot at Betul, but the results were financially disappointing, although 
the timber is reported to have created a favourable impression in the 
Nagpur markets, to which some of it was sent. ■;., 

Sal Sleepers. . ' '*! 

Sal Sleepers.— The total value of sleepers supplied to the railway* 
amounted to Rs. 1,55,301, a slight fall on the previous year, due to 
smaller quota being allotted to the provinces. A three-year contract 
was secured during the year, under which 20,000 broad gauge sleepers! 
25,000 metre gauge, and 30,000 narrow gauge will be supplied annually. 

Lac. — The total quantity of lac collected in all divisions amounted 
to 2,146 maunds against 1,307 maunds in the previous year ; the largest 
quantities were collected in the Damoh, Saugor, Seoni and Raipu$ 
divisions. Climatic conditions were again generally unfavourable, the 
increase in yield being due to the infection of a larger number of trees* 
The T. M". rate again fell from Rs. 35 to Rs. 22 per maund. 

Kulu gum (Sterculia wrens).— The departmental collection of kuhi 
gum was undertaken in the Saugor and Damoh divisions, and its exten- 
sion to other divisions is contemplated. Sales of the gum realised 
Rs. 14,742, or Rs. 10,000 more than in the previous year. 

Myrabolans. — The market prices of myrabolans continued as low 
as in the previous year, and the total revenue from this source amounted 
to only Rs. 5,760 from the whole of the Government forests of the pro- 
vince. 
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Bamboos. — Departmental collection of bamboos was again under* 
taken in the Bilaspur division ; the sales amounted to only Us. 11,277, 
or little more than half those of 1934-35, in consequence of severe com- 
petition. 

Miscellaneous Commercial activities. — The Timber Transport Com- 
pany carried 258,145 cubic feet of timber from Allapilli to Ballarshah, 
a distance of 62 miles : the amount carried is somewhat less than in the 
previous year. The Allapilli Saw-Mill continued to work satisfactorily 
and gave an outturn of 211,726 cubic feet. 

In the Melghat, Hoshangabad and Nimar divisions the hand-sawing 
of butt ends and top pieces of teak logs was developed and resulted in 
more thorough working of the departmentally exploited coupes : 18,822 
cubic feet of timber was thus converted, an increase of 5,000 cubic feet. 
In the sal forests of the Eastern Circle the sawing of sal scantlings ia 
being undertaken to an increasing extent and if sufficient markets can 
be found, the yield from this source is eventually likely to be very great. 

Trial indents, 

Xylia xylocarpa.—Th.e small order placed last year by the Nizam's 
State Railway was met and an order for two more wagon loads is being 
supplied from Chanda and Bhandara. 

Hardmckia binata. — Samples have been supplied to a firm from the 
Nimar division and it is hoped that this may lead to an expansion of the 
sales of this timber. 

Acacia catechu. — As an experiment 300 poles were collected from the 
Allapilli forests and were sold without difficulty at Ballarshah. 

Chloroxylon swietenia.— About 156 cubic feet of poles were collected 
iiftnd sold by aucticnvat Ballarshah ; very satisfactory prices were realised, 

Adina cordifolia.— 2,515 cubic feet were supplied on order from the 
^Ballarshah depot. 

Terminalia tomentosa.^Ajx increased quantity of pole and round 
■logs was collected at Khirkia and sold by auction. The poles were 
Readily saleable. 13,617 cubic feet of large logs, or 4,000 cubic feet more 
ijlttui in 1934-35, were supplied on indents from the South Chanda divi- 
ilioxL An order for four wagon loads was secured from the Gun Carriage 
SpBCtary, Jubbulpore, and was met from Chhindwara. 

^Qugdnia dalbergioides. — 2,888 cubic feet were sold at the Taku depot 
realised a fair price. 
^Spfefoeo/jww marsufium. — No orders were secured from the railways 
^Eoftber Up to their specifications is not available. 

mjfa&odlia serrata. — There is a developing market in Nagpur for 
~ Y|$ this species for use in the manufacture of packing cases. 
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MADRAS, 
utilisation. 

1, — General work op Administration. 

The Forest Utilization Officer continued to organize special sales 
of logs, the supply of sleepers and the development of minor foiest 
produce. Since February 1936 auction sales in the timber depots 
have been conducted by the respective District Forest Officers in order 
to enable the Forest Utilization Officer to devote more of his time to 
the other important activities of his work, such as the study of market 
conditions, extension of uses of wood, both by proper seasoning and the 
use of wood preservatives, development of lac, the possibilities of the 
paper industry in Madras, and propaganda, especially in organising 
exhibitions, etc. 

2.— Experimental and Commercial activities. 

i. Timber Tests.— Nil. 

ii. Experimental sleepers — Inspection of. — These were inspected as 

usual. The following points of interest were noted, 

Pceciloneuron indicum. — The average life of untreated B. G. sleepers 
of this species was found to be about five years, while degrade on treated 
sleepers which were on the track since 1932 was found to be very little. 

Eugenia gar dneri.— The average life of untreated M. G. sleepers in 
sand ballast was found to be under five years. 

It was also noticed during the inspection that karimarudu (TerminaUa 
tomentosa) sleepers laid on the line as far back as 1911 and 1917 were 
still found on the track near Mangalore on the West Coast. This is a 
testimony to the life of really sound and well seasoned karimarttdu 
sleepers on the track. 

iii. Pencil woods.—A sample of Melia composita wood was tried in 
the Madras Pencil Factory, Madras. The Company reported that the 
wood was not suitable for their purpose since it was found that the 
timber was porous. 

iv. Match woods. — A sample of safety matches prepared from Melia 
dubia splints in the match factory, Palghat, was found to burn steadily 
and slowly and the splints did not break off on striking. It might be 
classed as fair for splints. The timber has been declared not fit for 
veneers for match boxes. 

^ v. Turnery work. — A sample of Wrightia tinctoria was sent to the 
Pirector of Industries for the manufacture of turned wooden articles 
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for export, such as egg cups, powder boxes, etc. The finished articles 
in Wrightia tinctoria turned out very well. 

vi. Cigar boxes. — Supplies of red cedar scantlings to Messrs. Spencer 
& Co., Dindigul, were arranged from the Kal Ar Valley, Coimbatore 
South division, to meet their requirements for a full year. 

vii. Slate frames. — Attempts made to interest private firms to utilize 
softwoods from Kurnool division for slate frame manufacture were not 
successful owing to the import of cheap ready made frames from Malabar. 

viii. Aircraft. — The suitability of Polyalthia fragrans of certain 
maximum girth available in the South Coimbatore division for the above 
work is being investigated and the matter has been taken up by the 
Forest Economist, Dehra Dun, with the Director of Civil Aviation. 

ix. Palm, jaggery manufacture, — Attempts made to interest certain 
firms in the lease of Palmyra palm trees from Cuddapah North division 
for tapping sweet toddy for the manufacture of jaggery were unsuccess- 
ful. 

Commercial activities. 

i. Track sleepers.- — 30,270 broad gauge and 18,963 metre gauge 
hardwood sleepers were supplied to the South Indian Railway during 
1935-36 at Rs. 6 per B. G. and Rs. 2-12-0 per M. G, 

ii. Special sized teak sleepers.— A supply of 15,970 teak special sized 
sleepers was made to the South Indian Railway valued at Rs. 1,69,920. 

iii. Special orders and overseas trade. — Except for the supply of 608 
c. ft. of venteah (Lager strcemia lanceolata) logs at Rs. 1-6-0 per c. ft. 
f.o.r. Pollachi to the South Indian Railway from Pollachi depot, no 
further supplies w£fe' made to the railways. About 7,850 c. ft. of teak 
and 1,507 c. ft. of '" karimarudu (Terminalia tomentosa) were supplied 
to the Public Works Department and Jails valued at Rs. 18,845-5-0. 

There were no overseas sales. 

iv. Timber market. — Showed slight signs of improvement as was 
evidenced from the attendance in auctions though prices have not risen 
appreciably. 

The rate for good quality teak and rosewood logs ranged from 
Rs. 1-8-0 to Rs. 2-14-0 per c. ft. and there was a demand fox export 
quality rosewood logs, the price offered being Rs. 4-0-0 per c. ft. The 
rates for other miscellaneous species ranged from Re. 0-12-0 to Re. 1-8-0 
per c. ft. 

Minor Forest Products. 

Nux vomica.— The demand for Nux vomica was mainly for export 
purposes. About 270 candies of Sriharikota Nux vomica in NeUore, 
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division collected departmental^ during 1935-36 was sold at Rs. 12-8-0 
per candy (500 lbs.). 

Tans. — The demand for indigenous tan barks of Cassia auriculata 
and Cassia fistula was below normal, owing to the import of South 
African wattle bark at cheap rates. 

The results of examination by the Leather Research Chemist of 
Cassia auriculata bark from experimental plantations in Vizagapatam 
and Anantapur divisions are given below : — 

Vizagapatam division. — Barks from one year old coppice shoots 
(Analysis calculated tq 10 per cent, moisture). 





Per cent. 

Tans, 


Per cent. 
Non-tans. 


Per cent. 
Non-aolobles. 


Plot I Tangedu bark 
„ II • 
„ III 
„ IV 

,, V ,, . 


17-71 
17-26 
17-80 
17-25 
IB- 24 


10-15 

9-42 

942 

11-96 

11-17 


6214 

63-32 
62-78 
60-79 
60-59 



Anantapur division. — Barks from coppice shoots 3 years old in plots 
I-IV and one year old in plot V calculated to 10 per cent, moisture. 





Tans. 


Non-tans. 


Insolublea 




Per cent. 


Per cent. 


Per cent. 


1. Avaram barks from shoots 








thicker than a pencil 








Plot I (3 years) 


18-39 


11*75 


59-86 


2. Avaram barka thinner than a 








pencil .... 


18-13 


11*69 


60-18 


3. Avaram barks thicker than a 








pencil Plot 11 {3 years) 


18-40 


11-93 


59-67 


4. Avaram barks thinner than a 








pencil Plot II (3 years) 


17-08 


11-91 


61-01 


5. Avaram barks from shoots 








thicker than a pencil 








Plot III (3 years) . 


18-88 


12-26 


58-86 


6. Avaram barks thinner than a 








pencil Plot III (3 years) . 


17-70 


11-72 


60-58 


7, Avaram barks thicker than a 








pencil Plot IV (3 years) 


19-04 


10-87 


60-09 


8. Avaram barks thinner than a 








pencil Plot IV (3 years) 


18-41 


12-21 


59-38 


9. Barks from one year old coppice 








shootB thicker and thinner 








than a pencil. Plot V 


18-18 


9-24 


62-58 



Lac. — Lac cultivation was expanded on a larger scale in the Cumbum 
vallev, Madura district, on the lines of the Lac Working scheme. During 



156 

the year about 25,835 lbs. of lac {stick, scraped and seed lac) produced 

in Madura District were disposed of locally in the Presidency and the 
revenue realised was about Rs. 6,692 as against Rs. 4,772-9-3 realised 
during the previous year. 

The supply of seed lac to the Superintendent of Prisons, Madras, 
was made at the agreed rate of Rs. 21-9-0 per maund f.o.r. Madras as 
against Rs. 25 in the previous years, and other sales were made at Rs. 30 
per maund ez-depot Cumbum. Scraped lac from May 1935 crops fetched 
a price of Rs. 18 per maund &r-depot Cumbum, while the November 
crop was sold at Rs. 16-8-0 per maund on account of the fall in price 
in the Calcutta market. 

Lac operations were also carried out in Salem North division and 
the lac produced there is mainly converted into shellac and wood polish 
and supplied to the Jails and Industrial schools, etc. The Superin- 
tendent of Prisons, Madras, purchased about 150 lbs. of shellac at annas 
eight per pound f.o.r. Madras. Wood polish supplied to various Jails 
during the year was 128 gallons valued at Rs. 521-7-0. During the 
year our wood polish was fairly well established among customers, and 
on account of its superior quality Messrs. Spencer & Co., Madras, pur- 
chased during the year 105 gallons of I grade polish valued at Rs. 
435-12-0 and they have become regular buyers. 

Lac operations in the Nilgiris, Coimbatore North and Godavan 
Upper divisions have been started. 

Kivan fibre. — The right to remove hivan fibre {Helecteres isora) 
from the forests in the Tinnevelly division was leased. It is reported 
that hivan fibre is the best of its kind for the manufacture of gunny 
bags, being superior even to jute and sisal hemp. 

Sandal bark— Its tannin contents. — At a previous analysis of sandal 
bark in 1927 the presence of 20-6 per cent, of tannin in it was noticed. 
Its effect in tanning of skins or hides had not then been investigated. 
During the year under review, the Leather Research Chemist, Madras, 
was requested to investigate this matter and for this purpose some 
sandal bark was supplied from Salem North. The examination made 
by the Leather Research Chemist gave the following analytical result. 

Per cent, 
calculated to 
, 10 per cent. 

moisture. 

Tans 21*60 

Non-tans 4-71 

Insolubles 63-60 

Moisture ......... 10*00 

Colour J per cent, eolation in i cm. cell— 

Y 12-7 

B l*\ 
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The Leather Research Chemist is of opinion that the quantity of 
sandal bark annually available being limited, there seems little use in 
attempting to introduce it in the South Indian tanneries. The results 
obtained so far are only of scientific interest and not of practical use 
to trade. 

Charcoal Mln. — An experimental portable " Frikfln " as designed by 
the Forest Research Institute was manufactured by the P. W. Work- 
shops at a cost of Us. 486-2-0 and experiments are being conducted by 
the Working Plans Officer, Madanapalle. 

PUNJAB. 

UTILIZATION. 

Experiments with tarring of sleeper-ends was continued from the 
last year in the Seraj division. 

In experiments in Upper Bashahr division for determining the effect 
of sawing and launching in different months on the conditions of sleepers 
as delivered in the sale depot, the best results as given by the percentage 
{35*14 per cent.) of passing by the railway were obtained with sleepers 
sawn during April to July and launched in August. With sleepers 
sawn during September — October— July followed by launching during 
July— August— September, the passing was 19*33 and 17 per cent, of 
the number of sleepers offered. 

UNITED PROVINCES. 

UTILIZATION. 

The Forest Research Institute at Dehra Dun has shown that the 
strength of the local Fra&inus micrantka is superior to English ash and 
American white ash. Unfortunately it is very uncommon. 

Data are being collected on tapping Sterctdia urem for gum. 

The large resin experiment continues. The third year seems to 
confirm that deep tapping gives the greatest flow but causes more, 
though not serious, mortality. Twisted trees have yielded more than 
straight trees. Results will eventually be published. 
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APPENDIX I. 

List of Provincial Forest Publications of 1935-36 (excluding the For«st 
Research Institute- Publications), 

ASSAM. m 
Provisional Volume Tables and rates of growth for a few important species in the mixed 

forests of Upper Assam, by C. Purkayastha. 
Indian Forester — 

The Conifers of the Balipara frontier tract, Assam, by N. L. Bor. 
Goalpara Forest division, Assam, by R. N. De. 
Vitez peduncularis and blaokwater fever, by L. J. de La Nougerede. 
Trans-frontier Tour in the Naga Hills, by N. L. Bor. 

BENGAL. 

Forests of Bengal, 1935. 

Indian Forester — 

Skidding pan made from buttress of a tree, by R. I. Maealpine. 

HoploceratnbtfX spinicornis in the sal forests of Terai, Kurseong division, by Y. S. 

Ahmad . 
A note on Cryptomeria ja-ponica, by C. K. Homlray. 
Teak seedlings versus root and shoot cuttings, by R. I. Maealpine. 
Bamonpokri teak plantation, by Y. S. Ahmad. 

BIHAR AND ORISSA. 
Indian Forester — 

Effect of burning on the rate of growth of medium quality sal coppice, by F. C. 

Osmaston. 
Expedition into Sikkim, by F. C. Osmaston. 
Seedlings versus root and shoot cuttings, by W. D. M. Warren. 
Possibilities from irrigation of dry type hill forests, by W. D. M. Warren. 

BOMBAY. 
Indian Forester — 

Close range lightning, by J. Abraham. 

BURMA. 
Handbook of the Forest Products of Burma (Revised edition), 1956. 

Indian Forester — 

On M elocanna humitis, Kurz, by C. E. Parkinson. 

On some Indian and Burmese Dillenias, by C. E. Parkinson. 

Treatment of teak seed before sowing in Taungyaa, by R. W. V. Palmer. 

The influence of the growing use of substitutes for timber upon forest policy, with 
special reference to Burma, by S. F. Hopwood. 

Some notes on the percentage loss in timber volume of teak due to bad form and 
breakage in felling, and natural defects, by R. Hobbins. 

CENTRAL PROVLNCES. 
Indian Forester— 

A scheme for determining the ideal sequence of felling in pasture forests, by 
K. P. Sagreiya. 

Bridge built by Balaghat Forest School students, by A. C. Hopkins. 



159 

MADRAS. 

Indian Forester — 

Concerning rain gauges, by W. C. Hart. 

Aerial reconnaissance in the forests of Madras, by C. C. Wilaon. 

Down in the forest something stirred, by Alyaon Minohin. 

A little red seed, by Alyson Minchin. 

Seed origin and its importance in Indian Forestry, by M. V. Laurie- 

Pinvs caribaea, by M. Y. Laurie. 

PUNJAB. 
Aerial Ropeways, Punjab Forest Leaflet No. 16, 1935. 
Indian Forester — 

HoJy Groves, by R. M. Gorrie. 

Gradations in Thinning Intensity, by R, M, Gorrie. 

The mesquite in the Punjab, by R. N. Parker, 

Concrete flume damaged by roots, by N. G. Pring. 

Memorandum on Changa Manga sissoo, by Allah Bakhsh. 

Rate of spread of lantana in Chamba, by R. N, Parker. 

Form factors for kosh (alder) firewood, by Naranjan Singh. 
Ditto ditto by I. 1). Mahendm. 

The marketing of timber at Doraha, by Kbem Chand. 

Theory of irrigation aa applicable to Punjab irrigated plantations, by Bahadur 

Singh. 

Kuth culture in the Punjab Himalaya, by N. G. Pring. 

Jubbal State Forests, by H. M. Glover. 

Protection forests as a means of preventing desiccation, by R. M. Gorrie, 

The Pabar forests of Lower Baehahr division, by H, C. Khanna, 

Earthquake proof buildings, by R. M. Gorrie. 

Description of Gallis Forest division, Hazara, by Riaz Ahmad. 

Poisonous species of Rhus, by J. Singh, 

UNITED PROVINCES. 

Effect of resin tapping on the diameter increment of ohir (Pinut longifote),' i 'V. P. Forest 
Department, Bulletin No. 8, by E. 0. Mobbs and S. S. Negi, 1035. 

Oar Forests, by F. C. Ford-Robertson, 1936. 

Taungya (or Bankheti) Cultivation, 1935, 

List of Forest Tree Species of Dehra Dun division in the order of their Frost Hardiness, 

by J. E. C. Turner, U. P. Forest Leaflet No. 3, 1935. ' no 

Porcupine Proof Fencing, by E. C. Mobbs, U. P. Forest Leaflet No, 6, 193S. 
Rootauokers of Semal {Bombax milabaricum} by D. Stewart, U. P. Forest Letflet 

No. 4, 1935. 
Indian Forester — 

Fifty-four years old sal plantation, by Mohd. Shaukat Husaain. 

Naini Tal Forest division, by J. R. Singha, 

Seed collection and its importance to Indian Forestry, by K. D. Joahi. 
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APPENDIX H. 

Statement showing rank, designation and address of Forest Officers employed 
exclusively on research work in the various Provinces during the year 
1935-36. 



Serial 
No. 



Name. 



Mr. C. Puxkayastha, Deputy 
Conservator of Forests. 



Mr. S. M. Deb, Extra Assistant 
Conservator of Forests. 

Mr. C. K. Homfray, Deputy 
Conservator of Forests. 

Mr. B. I. Macalpine, Deputy 
Conservator o! Forests. 

Mr. T. M. Coffey, Deputy Con- 
servator of Forests. 

Mr. C. T. Trigg, Deputy Con- 
servator of Forests. 

Mr. F. C. Osraaston, Deputy 
Conservator of Forests. 



Mr. W. D. M. Warren, Deputy 
Conservator of Forests. 



Mr. M. N. Gallant, Deputy 
Conservator of Forests. 

Mr. R. W. V. Palmer, Deputy 
Conservator of Forests. 

Mr. C. W. D. Kermode, Deputy 
Conservator of Forests, 

Mr. P. F. Garthwaite, Assistant 
Conservator of Forests. 



Mr. L. J. Vernall, Assistant 

Conservator of Forests. 



Mr. H. C. B. Jollye, Deputy 
Conservator of Forests, 

Mr. Indraj it Singh, Extra Assist- 
ant Conservator of Forests. 



Designation. 



Held the combined post of 
Botanical Officer and Silvi- 
culturist. 

Forest Utilization Officer, 

Assam. 

Silviculturist, Bengal {for part 
of the year). 

Silviculturist, Bengal (for rest 
of the year). 

Forest Utilization Officer, 
Bengal (for part of the year). 

Forest Utilization Officer, 
Bengal (for rest of the year). 

Forest Research Officer, Bihar 
and Orissa (for part of the 

year). 

Forest Research Officer, Bihar 
and Orissa (for rest of the 
year). 

Forest Economist, Burma 



Silviculturist, Burma (for part 

of the year). 

Silviculturist, Burma (for rest 
of the year). 

Forest Entomologist, Burma 
(from 1st April 1935 to 23rd 
March 1936). 

Forest Entomologist, Burma 
(from 24th March 1936 to 
31st March 1936). 

Silviculturist, Central Pro- 
vinces. 

Utilization Officer, Central Pro- 
vinces (from 1st April 193S 
to 4th May 1935). 



Address, 



Shillong. 

Gauhati. 
Darjeeliag. 

Do. 

Do. 

Do. 
Ranchi. 

Do. 

Rangoon. 
Maymyo. 

Do. 

Do. 

Do. 

Nagpor. 
Do. 
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Serial 
No. 



16 



17 



18 



19 



20 



21 



22 



23 



24 



Name. 



Mr. Abdus Salam, Extra Assist- 
ant Conservator of Forests. 



Mr. A. L. Griffith, Deputy Con- 
servator of Forests, 

Mr. I. D. Mahendru, Extra 
Assistant Conservator of 
Forests. 



Dr. R. M. Gorrie, Deputy Con- 
servator of Forests. 



Mr. Ram Sar&n Chopra, Extra 
Assistant Conservator of 
Forests. 

Mr. E. C. Mobba, Deputy Con- 
servator of Forests. 

Mr. F. C. Ford Robertson, 
Deputy Conservator of 
Forests. 

Mr. Sohan Singh Negi, Extra 
Assistant Conservator of 
Forests. 

Mr. Chandra Mohan Johri, 
Extra Assistant Conservator 
of Forests. 



Designation. 



Utilization Officer, Central Pro- 
vinces (from 5th May 1935 
to 3lst March 1936). 

Silviculturist, Madras . • 



Divisional Forest Officer, Silvi- 
cultural division, Punjab 
(from 1st April 1936 to 9th 
March 1936). 

Divisional Forest Officer, Silvi- 
eultural division, Punjab 
(from 10th March 1936 to 3lBt 
March 1936). 

Attached to the Silvicultural 
division, Punjab. 



Silviculturist, United Province* 
(for part of the year). 

Silviculturist, United Provinces 
(for rest of the year). 



Assistant Silviculturist, United 
Provinces. 



Assistant Silvieulturist, United 
Provinces. 



Address. 



Nagpur. 



Ootacamnnd. 



Lahore. 



Do. 



Do. 



NainitaL 



Do. 



Bo. 



Do. 
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APPENDIX m. 



PUBLICATIONS OP THE FOREST RESEARCH INSTI- 
TUTE, DEHRA DUN, AVAILABLE FOR SALE, 



SILVICULTURE SERIES. 

BtxiiLiTrs (Olb Sbbxbs). 

Pfcicm 

(exclusive 

of packing, 

postage, 

etc.). 
Rs. a. p. 

*4. Fiona dastiea : its natural growth and artificial propagation* with a 
description of the method of tapping the tree and of the preparation 
of ita robber for the market, by E. M. Coventry . . . . 12 

Pamphlets. 

*6. Note on Forest Reservation in Burma in the Interests of an Endangered 

Water-Supply, by A. Rodger 10 

*8. Note on the Collection of Statistical Data relating to the principal Indian 

Species, by A. M, F. Caooia 10 

*9. Tables showing the Progress in Working Plans in the Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1908, 

by the same author 10 

•10. Note on the Best Season for Coppice Fellings of Teak (Tectona grandit), 

byR.S. Hole . . 040 

Bulletins. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leete . . 10 
♦8, Note on some Germination Tests with Sal Seed (Shorea robusta), by 

R.S.Troup , . . .020 

*22. Note on the Cansee and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R, S. Troup . . . 0-5 
♦30. The Compilation of Girth Increments from Sample Plot Measurements, 

by R. S. Troup .020 

•33. Note on an Enquiry by the Government of India into the Relation 

between Forests and Atmospheric and Soil Moisture in India, by 

M.Hill 10 

•41. Note on Weight* of Seeds, by S. H. Howard, Revised by H. G. Cham- 
pion 080 

*45. Note on the Miscellaneous Forests of the Kumaun Bhabar, by E. A. 

Smythies 100 

*46. Rate of Growth of Bengal Sal (Shorea rofmeta), I Quality, by S. H. 

Howard 100 

*47. Volume Tables and Form Factors for Sal (Shorea robusta), by the same 

author 060 

*58. General Volume Tables for Chir (Pinus longifolia), by S. H. Howard ,080 
*62. Preliminary Yield Table for Dalbergia aiesoo, by S. H. Howard . .020 
*65. Tables for bark deductions from logs, by S. H. Howard . . .030 
*67. Chir [Pinue longifolia) Seed Supply, by S, H. Howard . . .030 

•78. The Problem of the Pure Teak Plantation, by H. G. Champion . . 12 
*82. The Measurement of Standing Sample Trees, by H. G, Champion . 12 

♦83. Provisional Yield Table for Querent incana {Banj or Ban-oak), by H. G. 

Champion and I. D. Mahendru 14 

*86. Cold Weather Planting in Northern India, by H. G. Champion . .090 

N 
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BCU.MTKS — contd. 

Prior 
(exclusive 

of packing, 
postage, 

etc.). 
Ra. A. P. 

•67. Yield Tables for Teak Plantations in Java, by H. G. ChampiOD . . 14 

•88. Seasonal Progress of Height Growth in Trees, by H. G. Champion - 14 D 

•89. Effect of Defoliation on the increment of Teak Saplings, by H. G, 

Champion 030 

•91, Damage by Frost at New Forest, Dehra Dun, during 1930 to 1934, by 

Bauhaspati Nautiyal 12 



Forest Records (Old Series). 

Vol. V, Fart II.— Note on Bhie Gum Plantations of the Nilgiris 

(Eucalyptus globulus), by R. S. Troup . .16 
Vol. VI, Part II.— Statistics compiled in the Office of the Silvieul- 

turist, Forest Research Institute, Dehra Dun, 

during 1915-16 16 

„ Part V, — Statistics compiled in the Office of the Silvicul- 

turist, Forest Research Institute, Dehra Dan, 

during 1916-17 10 

Vol. VIII, Part II.— The Regeneration of Sai (Shorea rohusta) Forests, 

byR. S. Hole . . . . . .220 

„ Part IV, — Notes on Artificial Regeneration in Bengal, by 

A, K. Glasson, P. T. Russell, E. 0. Shebbeare 

and L. E. S. Teague 2 

Vol, IX, Fart Vll. — Note on the Possibilities of Camphor Cultivation 

from Cinnamomum camphora in Northern 
India, by S. H. Howard, W, A. Robertson 
and J. L. Simonsen . . . . .14 
Vol. X, Part III.— A Sal Yield Table for the United Provinces, by 

E. A. Smy thins and S. H. Howard . .15 
„ Part VI. — General Volume Tables for Sal {Shorea rvbusta), by 

. . . S.H.Howard 17 

Vol. XI, Part Il.-^Contributions towards a knowledge of Twisted 

■" '" Fibre in Trees, by H. G. Champion . .280 
„ Part III. — Regeneration with the assistance of Taungya in 

Burma, by H. R. Blanford . . . .14 
„ . Part VII.— Volume Tables for Teak and Sai for the Central 

Provinces, by V. K. Maitland . . .090 
Vol. XII»Part I.— Volume and Outturn Tables for Sal, by S. H. 

Howard 12 

„ Part IV,— Yield Table for clear-felled Sal Coppice, by S. H. 

Howard 8 

„ Part V. — Yield and Volume Tables for Chir, by the same 

author . 10 

„ Part VI.— Yield and Volume Tables for Deodar, by the 

same author . . . . . .080 

M Part IX. — Notes on Artificial Regeneration in North India, 

byS. H.Howard . . . . .16 

Vol. XIII, Part lit.— Commercial Volume Tables for Sal in the wet 

mixed forests of the Bengal-Duars, by Parma 

NandSuri 6 

„ Part IV. — Volume Tables for Sundri (Heritiera liltoralis) in 

the Sunderbans, Bengal, by the same author 10 
„ Part VII.' — Slash in Chir Pine (Pinus tongijoliu) Forests ; 

Causes of Formation, its Influence and Treat- 
ment, by J. E. C. Turner . . . ,360 
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SILVICULTURE 8EEIB8— contd. 

Fobbst Rboobds (Old Se&ucs) — contd. 

Pbicb 

(exclusive 

of packing, 

postage, 

etc.). 
Ra. A. P. 

♦Vol. XIII, Part VHI.— Volume and Outturn Tables for Blue Pine {Pinxu 

excdaa, Wall}, by H. G. Champion, Iehwar 
Das Mahendru and Parma Nand SurL . .12 

* „ Pari IX.— Commercial Timbeir (Katha) and Heartwood 

Volume Tables for Khair (Acacia catechu) in 

North India, by the same authors . . 14 

* ,, Part X.— Yield Tables for Blue Pine (Pinwf exedsa. Wall), 

by the same authors . . . . .19 

*VoL XrV, Part II.— Denudation of the Punjab Hills, by B. O. Coventry 1 4 

♦Vol. XV, Part I.— Classification of Thinnings . . . 14 

* „ Part III. 1 — Standard, Commercial and Heartwood Volume 

Tables (Factory Working) for Khair (Acacia 
catechu) in. North India, by H. G. Champion 
and Ishwar Das Mahendru . . . .050 

* „ Part IV. — Volume Tables and Diameter Growth Curve for 

Semal (Bombax malabaricum), by Ishwar DaB 
Mahendru .090 

* M Part V. — Provisional Volume Tables and Diameter Growth 

Curve for Semal (Bombax malabaricum) in the 

Central Provinces, by the same author . 2 

* M Part VI. — Branoh Smallwocd Tables for Shorea robusta, 

Tectona grandia, Cedrus deodara, Pinus excelsa 
and P. Umgifolia ; compiled in the Statistical 
Section, F. R. 1 3 

* „ Part VII, — Provisional Volume Tables and Diameter Growth . 

Curves for Eoloptdea inUgnjnlia (kanju) 
and Trewia nudiflora (gutel), by Ishwar 
Das Mahendru 12 

* „ Part Vin.— Multiple Yield Tables for Deodar, by H. G. 

Champion and I. D. Mahendru . . .480 
♦Vol. XVI, Part V.— Investigations on the Seed and Seedlings of 

Shorea robuata, by H. G. Champion and 
B. D. Pant 16 

* „ Part VL— The Use of Stumps (Root and Shoot Cuttings) in 

Artificial Regeneration, by the same authors 2 4 

* „ Part VIL— Notes on Pinus langifolia, Koxb.— The Planta- 

tions in Dehra Dun and the Central Pro- 
vinces and Miscellaneous Seed StudieB, by 

the same authors 1 10 

♦Vol. XVII, Part II.— Treatment of Babul (Acacia arabica), by S. A. 

Vahid 1 14 

* „ Part IV.— The Sutlej Deodar— Its Ecology and Timber 

Production, by R. M. Gome . . S 2 

* „ Part V. — The Importance of the Origin of Seed used in 

Forestry, by H. G. Champion . . 2 12 

•Vol. XVIII, Part XII.— A Stand Table for Sal Evenaged High Forest, 

by I. D. Mahendru . . . . ,050 
♦Vol. XIX, Part III.— Regeneration and Management of Sal, by H. G. 

Champion . . . . . .500 

*Voh XX, Part XVI.— A Stand Table for Sal Evenaged High Forest aDd 

Coppice, compiled in Silvicultural Branch . 12 



Fobbst Rbcobds {New Sbbibs). 

Vol. I, No. 1,— A Preliminary Survey of Forest Type* of India 

and Burma, by H. G. Champion . . ♦ 12 10 
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SILVICULTURE SERIES— c&ncld. 
Fobbst Records (New Semes}— contd. 



Price 

(exolusive 

of packing, 

postage, 

eto.). 

Rs. A. P. 



Vol. I, No. 2. — A study of the soils in the hill areas of the Kulu 
Forest Division, Part I — An investigation 
of Soil-Profiles tinder deodar, spruce, blue 
. pine and chir, by E. MoKenzio Taylor, 
I. D. Mahendru, M. L. Mehta and R. C. 
Boon ....... 

Vol. I, No. 3.— Distribution of Sesquioxides, Silica and organic 
matter in Forest Soil Profiles of Kulu Hill 
Area, by R. C. Hoon ..... 

♦Vol. II, No. 1. — A Glossary of Technical Terms for use in Indian 
Forestry ....... 

•Vol. n, No. 2. — Standard and Commercial Volume Tables for 
Dalbergia sissa, by M. A. Kakazai . * 

•Vol. H, No. 3.— A Stand table for Chir (Pinus longifolia) high forest 
compiled in the Silvicultnral Branch 

Memoirs. 
*Pinus tongifolia, Roxb., Vol. I, Part I, by R. S. Troup .... 

Othkb Publications. 

t Practical Determination of the Girth Increment of Trees, by R. S. Troup . 

f Note entitled *' Among the Eucalyptus," by R. C. Mil-ward 

fNote on the Forests of Java and Madoera, by the same author . 

f Elementary Silviculture in Urdu, by Mohd, Hakim-ud-Din 

f The Methods of Preparing Volume and Money Yield Tables for Teak -woods 
and Volume and Form Factor Tables for Teak Trees from data 
collected in the Nilambur Teak Plantations of the South Malabar 
Division, by R. Bourne ........ 

*A System of Filing Information on Forestry, by S. H. Howard . 

•Tables for use with Brandis' Hypsometer for measuring the Height of Trees, 
etc., by F. B, Manson and H. H. Haines ..... 

. . Manuals. 

♦Preparation of Forest Working Plans in India, by W. E. D'Arey. Revised 

by A. M. F. Caccia, (Fourth Edition) 

•Silvioultural Research Manual for use in India, Vol. I. — (Experimental 

Manual), by H. G. Champion 

♦SilviculturaJ Research Manual for use in India, Vol. II.— {Statistical Code), 

by H. G. Champion and I. D. Mahendru ..... 
♦Manual of Forest Mensuration, Revised by C. E. Simmons . , , 

(Publications — Printed outside Djdia). 

Sohlioh's Manual of Forestry, Vol. I, 4th edition, 1922 . . , . 

Vol. II, 4th edition, 1910 . 
Vol. Ill, 5th edition, 1925 . 
t Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forest officers 
„ „ ,, ,, for public sale , 

tMeasurements of the Cubical Contents of Forest Crops, Oxford Forestry 
Memoirs, No. 4, by M. D. Chaturvedi . . . „,■ 

BOTANY SERIES. 



2 2 

12 

5 

8 

12 

5 






4 





3 


4 








13 





1 


8 





9 








2 


14 






10 

14 

8 2 

12 10 

3 14 



7 

7 

14 

40 



78 12 



Bulletins. 

♦23. Note on the Preparation of Indian Forest Floras and Descriptive Lists 

by R. S. Hole 

♦25. Development of the Culms of Grasses, by R. S. Hole , , , 



4 



ltt 
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BOTANY SERIES— contd. 

BuLLsrnre— -eontd. 



*61, Eucalyptus in the plains of North-West India, by R. N. Parker . . 

•63. Eucalyptus Trials in the Simla Hills, by R. N. Parker 

•73. The Herbarium of the Forest Research Institute, by R. N. Parker 

*76. List of Plants collected in West Nepal 

•80. List of Trees and Shrubs for the Kashmir and Jammu Forest Circles, 
by W. J, Lambert . 



Prick 
(exclusive 
of packing, 

postage, 
etc.)- 

Rs. A. P. 

, 5 

. 8 

5 

, 4 

12 



•VoL II, Part IV.- 

♦Vol. IV, Part III.- 

* „ Part IV.- 
•Vol. V, Part IV.- 

* „ Part V.- 

* „ Part VI.- 

•Vol. XHLPart L- 

•VoL XVI, Part L- 

•Vol. XX, Part XV.- 



Fobest Records (Old Series), 
-Note on Host Plants of the Sandal Tree, by the 

same author ...... 

-Note on Useful Exotics in Indian Forests (No. 1 

Prosopu juliflora, D. C), by R. S. Hole . 

-Note on Albizzia lathamii, by the same author 
-Note on Oecology of Sal (Shorea robunta). Part I, 

Soil-composition, Soil-moisture, Soil-aeration, 

byR. S. Hole 

-Note on Trametes pint, by the same author 
-Note on a New Species of Forest Grass (Spodiopogon 

lacei, Hole), by tbe same author . 
-Illustrations of Indian Forest Plants — Part I. — 

Five Species of Diplerocarpus, by R. N. 

Parker ....... 

-Hlustrations of Indian Forest Plants — Part II.— 

Five Species of Dipterocarpus, by B. N. 

Parker ....... 

-Illustrations of Indian Forest Plants, Part LTI, by 

R. N. Parker and C. E. Parkinson 



2 






4 








3 








8 





1 









Memoirs. 

•Memoir on some Indian Forest Grasses and their Oecology, Vol. I, Part I, 
by R. S. Hole 

Other Publications. 

# A Forest Flora of the Andaman Islands, by C. E. Parkinson 
Forty Trees Common in India, by R. N. Parker ..... 
Forest Flora of the Chakrata, Dehra Dun and Sabaranpur Forest ^Divisions, 
U. P., by Upendranath Kanjilal, Third Edition, revised and en- 
larged by Baeant Lai Gupta ....... 

Manuals. 
♦Manual of Botany, by R. S. Hole. (Reprinted) . . , 



8 

1 

1 

14 

5 8 



12 
3 



8 
6 



(Publications — Printed outside India). 
tludian Trees, by Sir D. Brandis (1921 edition) 



3 3 



3 8 



35 



MYCOLOGY SERIES. 

Forest Records (Old Series). 

•Vol. XJV, Part III.— Investigations on the Infestations of Peridermium 

eomplanalum Barclay, on the needles, and of 
Pcridermium himalayense on the stem of 
Pinus longifolia, Roxb., by K, D. Bagchee . 2 12 

•Vol. XVHI, Part XL— Investigations on the Infestation of Peridermitim 

himalayenst on Pinus longifolia, Part II, by 
K.D. Bagohee , . . . . .440 



Iff? 

UmiZATIOH SERIES. 

BtTLLErraa (Olb Sssubs). 

Pbio* 

(exolusive 

of packing, 

postage, 

etc.). 

Ra. A. P. 

*G. Memorandum on Mechanical Tests of some Indian Timbers, by W« H« 

Everett 020 



BtTLLErlKS. 

*3. Note on the Relative Strength of Natural and Plantation-Grown Teak 

in Burma . . . . - . . . . • ,040 
*I3. Note on Ligno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson . . . ..060 
♦14. A Further Note on the Relative Strength of Natural and Plantation- 
Grown Teak in Burma, by the same author . . . . .03© 
*I5. Note on the Technical Properties of Timber with special reference to 

Cedrela toona wood while seasoning, by the same author . .030 

*16. Note on Gumhar (Gmelina arborea, Roxb,), by A. Rodger . . .030 
*17. Note on Bija Sal or Vengai (Pterocarpua marwpium, Roxb,), by the 

same author . . . . . , . . . .040 
*18. Note on Sain or Saj (Terminalia tomentoaa, W, and A.), by the same 

author 050 

*19. Note on Benteak or Nana Wood (Lagerstroemia lanceolata, Wall.)> by 

the same author . . . . . . . • ,030 

♦20. Note on Sandan (Ongeinia dalbergiodes, Benth), by the same author . 3 
*21. Note on Dhaura Bakli (Anogeissus latifolia, Wall.), by the same author 4 
*26. Note on the Resin Industry in Kumaun, by E. A. Smythies . .14 
♦27. Note on Blackwood (Dalbergia latifolia, Roxb.), by E. Benskin . .040 
*28. Note on Dhauri (Lagerstroemia partriflora, Roxb.), by the same author 4 
*29. Note on Sundri Timber (Heritiera minor. Lam.), by R, S. Pearson . 3 
*34, Note on Red Sanders (Pterocarpua aantalinus, linn, f.), by T. A. White- 
head 090 

♦35. Note on Babul {Acacia arabica, Willd.), by J. D. Maitland-Kirwan . 5 
*36\ Note on Kokan or Lampatia Timber (Duabanga aonneratioides, Ham.), 

by R. S. Pearson .030 

*37. Note on the Contraction and Warping which takes place in Pinna longu 

folia timber while .seasoning, by the same author . . . 11 

*39. Note on Hollong Timber (Diplerocarpwt piloma, Roxb.), by R. S. Pearson 4 
*40. Note on Pyinma, Ajhar or Jarul Wood (Lagerstroemia fioa-reginoe, Reta.), 

bv the same author . . . . , . . ..060 
*42. Note on Haldu (Adina cordifoiia, Hook, f.), by C. E. C. Cox . .080 

*43. Note on Odina wodier, Roxb., by the same author . . , ,080 
*44. Note on Semal or Cotton Wood (Bombax maiabarictim), by the same 

author 10 

*48. Note on Kindal (Terminalia paniculata), by R. S. Pearson . . .060 
•49. Note on Thingan (Hopea odorata, Roxb.), by A. Rodger . . .070 
*50. Note on Gurjun or Kanyin (Diptcrocarpus spp.), compiled by W. A. 

Robertson . ._ . .040 

•61. An Investigation of certain factors concerning the Resin-tapping In- 
dustry in Pintis longifo/ia, by H. G. Champion . . . -080 
♦53. Summary of Results of Treated and Untreated Experimental Sleeper* 

laid in the various Railway Systems of India, by R. S. Pearson . 8 
*56. A Report on the Tan Values of Indian Myrobalans and Burma Termi- 
nation, by J. A. Pilgrim . . . . . . . .060 

♦57. Tan Investigation of the Burma Hill Pine, Pinue kliaaya bark and 

Pyinkado, Xylia dolabriformis, by the same author . . .030 

•59. Summary of results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by .J. H. Warr . . 114 
*60. Note on Ainee (Artocarpus hirsute, Lamk.), by C. C. Wilson . .070 

♦64. Summary of results of Laboratory Experiments with different Wood 

Preserving Antiseptics, by S. Kamea&m . . . • , 113 
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UTILIZATION SERIES— court. 

Bulletins— confti. 

Price 

(exclusive 

of packing, 

postage, 

etc.). 

Rb. a. p. 

•66. A Note on the Working Qualities of some Common Indian Timbers, by 

H. E. Kinns ■ 10 

•69. The Mechanical and Physical Properties of Himalayan Spruce and Silver 

Fir, by L. N. Seaman, assisted by C. R. Ranganathan . . .110 
•72. Instructions for the Operation of Timber Seasoning Kilns, by S. N. 

Kapur 1 12 

♦75. Preservation of Indian Timbers— the Open Tank Process, by P. 3. 

Popham . . • 10 

•77. The Identification of Important Indian Sleeper Woods, by K. A. Chow- 

dhury .....300 

•81. Testing and Selection of Commercial Wood Preservatives, by S. Ka- 

mesam . , . . . . . . . . 14 

*Si. The Identification of the Commercial Timbers of the Punjab, by K. A. 

Chowdhury . . . . . . • • • .300 

*S5. A Record of the Results obtained with Experimental Treated Sleepers 

laid in the Indian Railways between 1911 and 1916, by S. Kamc- 

sam 080 

•90, Official List of Trade Names of Indian Timbers 4 

Forest Records (Old Series). 

•Vol. Ill, Part II.— Preliminary Note on the Antiseptic Treatment of 

Timber in India with special reference to 
Railway Sleepers, by R. S. Pearson . . 14 

•Vol. IV, Part V.— Note on the Utilisation of Bamboo for the Manu- 
facture of Paper-Pulp, by R. S. Pearson (2nd 
Edition) .. . . . . . .200 

•Vol. V, Part I.— Note on the Tea Box Industry in Assam, by R. S. 

Pearson (Half price) 2 

♦Vol. VI, Part IV.— A Further Note on the Antiseptic Treatment of 

Timber, recording results obtained from past 
experiments, by R. S. Pearson . . .300 

•Vol. VII, Part II.— A Further Note on Thitei (Mdanorrhoea uaifata, 

Wall.), with special reference to the oleo- 
resin obtained from it in the Lawkaawk and 
Myelat States, Southern Shan States Forest 
Division, by F. A, Wright . . ..040 

* „ Part VI.— Note on the Mechanical Strength and Seasoning 

Properties of Shorea robueta (Sal) Timber, by 

R. S. Pearson 8 

•Vol. VIII, Part I.— Report on Lac and Shellac, by H. A. F. Lindsay 

& C. M. Harlow 2 12 

•Vol. IX, Part IX.— Note on the Work of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V. Collier . _ . 1 11 

•Vol. X, Part V. — Analysis of the Tanning Properties of certain 

Burma Lager stroemius, by E. Pasupati. Re- 
ported by J. A. Pilgrim . . . .070 

* „ Part VII.— Interim Report on the Work under Project* No. I 

and No. O, by L. N. Seaman . . .000 

* ., Part IX. — Tannin Investigation of some Burmese Diptero- 

carpus, by J. A. Pilgrim . ■ . .070 

* „ Part X.— The Mangroves of South Tenasserim, by the same 

author 25 

* „ Part XI.— Report on Burma Oak and Chestnut Tans, by the 

same author . . . . • ,110 
•VoL XI, Part IX.— Summary of Investigations on Bamboos and 
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Strength Tests of Timber in Structural Sizes, 

with Test Results up to 1932, by L. N. 

Seaman 
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Testing of Indian Timbers for Veneer and 
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Vol. I, No. 2 — Experiments on the Air Seasoning of Softwood Railway 
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♦24. Note on Turpentines of Pint" kha*ya t Pinug merkusii and Pinug vxcelsa, 

by Puran Singh 020 

♦31. Note on Indian Sumach (Rhus coiinue, Linn.), by Puran Singh . .020 
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rial, by Puran Singh . .010 
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♦Vol. Ill, Part IV.— Note on the Preparation of Tannin Extract with 

special referenoe to those prepared from the 
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by Puran Singh 7 

♦Vol, VIII, Part V.— Note on the Essential Oil from the leaves of Abies 

pindroio, Spach, by J. L. Simonsen . .020 

♦Vol. IX, Part III. — Oils and Fats from the Seeds of Indian Forest 

Trees, Parts I— V, by M. Qopal Rau and J. L. 
Simonsen 3 

• „ Part IV, — The Constituents of some Indian Essential Oils, 

Parts I — VU, by J. L. Simonsen and M. 

Copal Rau .060 

* ,» Part VI. — The Constituents of some Indian Essential Oils, 

Part VHL— The Essential Oil from the gum- 
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J. L. Simonsen 3 
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•Vol. X, Part L — The Constituents of some Indian Essential Oils, 

Part XI. — The Essential Oil from the leaves 
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Simonsen . . . . . . .030 

* „ Part II. — Oils and Fata from the Seeds of Indian Forest 

Plants, Part VI.— The Oil from the Seeds of 
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Simonsen, and Part VII. — The Oil from the 
Seeds of Salvia plebeia, R. Br., by M. Gopal 
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* „ Part IV.— The Constituents of some Indian Essential Oils, 
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* „ Part VIII. — The Constituents of some Indian Essential Oils, 
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•Vol. XI, Part I. — The Constituents of some Indian Essential Oils, 

Pacts XIV— XV, by J. L. Simonsen . .030 

* „ Part V.— The Constituents of some Indian Essential Oils, 

Part XVI, by M. Gopal Rau . . 12 

* ,, Part VI.— -The Constituents of some Indian Essential Oils, 

Part XVII, by M. Gopal Rau and J. L, 
Simonsen . . . . . . .020 

•Vol. XVI, Part II.— Indian Ephedras, by S. Krishna and T. P. Ghose . 1 14 
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T. P. Ghose — Railway Board, Technical Paper 
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•11. A Further Note on some Casuarina Insect Pests of Madras, by V. Su bra- 
mania Iyer . . 14 

•12. Note on the Bark-Eating and Root-Boring Beetles of Babul {Acacia 
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•38. The Construction of Calcareous Opercula by Longicorn Larvee of the 
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• 70. Hoplocerambyx spinicornis — An Important Pest of Sal, by D. J. Atkinson lo 



m 



139 



♦Vol. IV, Part 

•Vol. VI, Part 
♦Vol. VII, Part 

♦Vol. VIII, Part 
♦Vol. IX, Part 

*V«L XI, Part 

* „ Part 
♦Vol. XII, Part 

* „ Part 

* „ Part 

* „ Part 
•Vol. XIII, Part 

* .. P«* 

* ., Part 



♦Vol. XIV, Part 
♦ „ Part 



Part 



KKTOMOLOOT SERHS-^wtt**, 

Fo*S8* RBCOfcWJ (OU> S*UM) 

PMCK 

(exclusive 

of packing, 

postage, 

etc.). 

Be. a. p. 

IL— Note on florae new and other Species of Hymenop- 
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I.— The Life-History of Diapue furtiwt, Sampson, 

by C. F. C. Beeson 10 

VIL— The Life-History of the Toon Shoot and Fruit 
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III.— Note on the Bee-Hole Borer of Teak, by C. F. C. 
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by James Waterston . . . . .12 
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Richard Kleine, C. F. C. Beeson and J. C. M. 

Gardner ISO 

VIII. — The Economic Importance and Control of the Sal 
Heartwood Borer, by C. F. C. Beeson and 
N. 0. Chatterjee . . . ..140 

II. — Identification of Immature Stages of Indian 
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VII. — Descriptions of new species of Niponiidae and 
Cerambycidae from India, by J. C. M. 

Gardner .060 

VIII. — Note on some Indian Cleridae, Part I, by J. B. 

Corporeal, and Part II, by C. F. C. Beeson 5 

X.— On some Indian Coieoptera, Part I, by E. Fleu. 

tiaux, and Part II, by «J. C. M. Gardner . 4 

H. — Identification of Immature Stages of Indian 
Cerambycidae II ; and Descriptions of Three 
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V.— Epidemic attacks by the Sal Heartwood Borer 
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South Mandla Division, C. P., by W. A. 
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2V.~ immature Stages of Indian Coieoptera (6), by 

J. C. M. Gardner 12 
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Associated Beetles, by K. G. Blair, Part 
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. — New Species of Exoeentrus Mulsant from India, 
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(Platypodidae), by J. C. M. Gardner . 

— 'New Cerambycidae from India (Coleoptera), by 
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bidae), by J. C. M. Gardner 
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L&llemand ...... 
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by R, Kleine ...... 

.—Entomological Investigations on the Spike Disease 
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'Vol. XVDIL Part IX. — Immature Stages of Indian Coleoptera (13) (Boa- 

triehidae), by J. C, M. Gardner . . ^ 1 

„ Part XHI.— Entomological Investigations on the Spike Disease 

of Sandal.— The Life-history and Morphology 
of Eurybrachya lomentosa Fabr. (12) Fulgo- 
ridae (Homopt.), by N. C. Chatterjee . 
VoL XIX, Part I. — New Thysanoptera from India, by Dudley 

Moulton ....... 

„ Part II. — Entomological Investigations on the Spike Disease 

of Sandal (13) Membraoidae and Cercopidae 
(Homopt.), by N. C. Chatterjee and M. 

Bose 

„ Part IV.— Entomological Investigations on the Spike Disease 
of Sandal (14) Jaseidae (Homopt.), by H. S. 

Pruthi 

„ Part V. — Entomological Investigations on the Spike Disease 
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of Sandal (16) Coccinellidae (Col.) by B. 
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„ Part VII. — Entomological Investigations on the Spike Disease 

of Sandal (17) Coccinellidae (Col.), Supple- 
mentary Data, by N. C. Chatterjee ana M. 
Bose ....... 

„ Part VHX — Entomological Investigations on the Spike Disease 

of Sandal (18) Fulgoridae (Homopt.), by 
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„ Part IX,— Entomological Investigations on the Spike Disease 

of Sandal (19) — on the Life- history and Mor- 
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(Jassidae, Homopt.), by N. C. Cbatterjee . 12 
VoL XX, Part I.— -Entomological Investigations on the Spike Disease 

of Sandal (20) Studies on Insect Tranamiaaiott, 
by C. Dover and M. Appanna 
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of Sandal (21) Thysanoptera, by T. V. Rama- 
krishna Ayyar ...... 
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Durgadaa Mukerji ..... 

ft P«rt VI.— Entomological Investigations on the Spike Disease 
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Heberdey 
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Mathor 
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'Vol. XX, Part X. — Sur Quelques Longicorais dee Indeft (Cerarnby- 

cidae, Col.), by N. N. Plavilsteliikov . .030 

* „ Part XI.— New Termites from India, by Thomas E. Snyder 9 
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Eduard Voss « 5 
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J. C. M. Gardner 10 
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authors 10 

,, No. 10. — Entomological Investigations on the Spike Disease of Sandal 

(25) Lepidoptera, by N. C. Chatterjee . . . .080 

, No. 11.— New Indian Cureulionidae (Col.), by Sir Guy A. K. Marshall 10 

, No. 12. — Entomological Investigations on the Spike Disease of Sandal 

(26) Coccidae (Homopt.), by N. C, Chatterjee and T. V. 
Ramakrishna Ayyar 7 

* „ No. 13. — Entomological Investigations on the Spike Disease of Sandal 

(27) Chrysomelidae (Col,), by N. C. Chatterjee and G. D. 

Bhasin I 14 o 

Vol. II, No. 1.— A Survey of the damage to Teak Timber by the Beehole 
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bearing forests of Burma, by D. J. Atkinson . . 4 10 

„ No. 2. — Immature Stages of Indian Coleoptera (19) Anthribidae, by 

J. C. M. Gardner 10 

„ No. 3.— Entomological Investigations on the Spike Disease of Sandal 

(28) Cicadidae (Homopt.), by N. C. Chatterjee . .050 

„ No. 4.— New Indian Cerambycidae, by J. C. M. Gardner . ♦ 7 

No. 5. — New Indian Tingitidae (Hemiptera), by C. J. Drake and 
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by Fritz van Emden 4 
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[This Report ia printed on paper made in the Paper Pulp Section of the Foreet Research 
Institute, Dehra Dun, from Sacchqrum munja.] 

FOREST RESEARCH IN INDIA, 

1936-37. 



PART L-THE FOREST RESEARCH INSTITUTE. 



CHAPTER I.— GENERAL REVIEW. 

The immediate value of investigations has, as hitherto, received 
special attention. Every effort has been made to keep in close touch 
with Provincial Forest departments. The value of research has long 
been recognised throughout the world and research in subjects connected 
with forestry is of special importance in India where the forests are so 
largely the exclusive property of the State. 

The number of enquiries received continues to increase. "With a 

few exceptions the enquiries are of a practical nature and are received 
from all over the world, a fact which shows that the value of the work 
at this Institute is widely recognised. 

His Excellency the Viceroy and Lady Linlithgow paid a visit to the 
Institute during the year and at the end of their visit their Excellencies 
expressed their approval of all they had seen. The Hon'ble Sir James 
Grigg, Finance Member, and Sir Girja Shankar Bajpai, Secretary, 
Education, Health and Lands, also inspected the Institute during the 
year. 

Among numerous visitors to the Institute mention must be made 
of Mr. Mellor, Managing Director, Messrs. The Titaghur Paper Mills 
Co., Ltd., who came to discuss the progress of research on problems which 
are being investigated for the paper industry, and Mr. G. Ullstrom of 
Mekaniska "Werrstad Karlstad (Sweden) deputed by Messrs. The Orient 
Paper Mills Co., Ltd. 

One of the important items of the year's work was the forest exhibit 
at the Agricultural and Industrial Exhibition held at Lucknow during 
the cold weather of 1936-37. The details of this exhibit which was 
arranged in co-operation with the Forest department of the United Pro- 
vinces are given in the report of the Utilisation Branch. 

Another outstanding event of the year was the holding at Dehra Bun 
of the Utilization Conference in March 1937. The fonference lasted 
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i days and some very useful business was transacted, not the least 
important of which, were the discussions concerning the future policy 
to be adopted with regard to the timber development campaign. The 
proceedings of the conference and the resolutions passed are now in the 
press. Gentlemen attending the conference were afforded full facilities 
for seeing the research being carried out at the Institute. 

Silmcullural Branch.— The year under review was a good seed year 
for most of the indigenous species under investigation in the Demon- 
stration Area. The monsoon broke comparatively early and continued 
fairly uniformly till September followed by occasional winter showers. 
The atmosphere was generally damper than the previous year which 
accounts for generally better results under artificial regeneration. Frost 
was less severe than in the preceding years but bad enough to kill back 
most of the young teak. It has become necessary to close the All-India 
teak seed origin experiment after the current year's observations on 
account of repeated frost damage. 

More up to date methods for ascertaining the best material for seed 
covering in the nurseries on the lines of investigations in foreign countries 
have been under experiment. 

Diiferent species of bamboos, Morus alba, Aleurites fordii and A. 
■mmtana have been put out to restock failed teak areas. 

On the statistical side, collection of sapwood data for deodar, stem 
and stump analyses of Acacia catechu were carried out and a note was 
written up on the formation of heartwood in deodar. 

The erosion model in the Silvicultural museum has been highly 
appreciated by officers and the public both here as well as at the Lucknow 
Exhibition. 

Botanical Branch— The. systematic study of the Indian Terminalias 
of the section Pentaplera and of five species of the family Dipterocar- 
pacea of forest importance was completed. Papers on three other Indian 
Terminalias, on a new genus of the Connaracm, on the second part of 
recently introduced or otherwise imperfectly known plants from the 
Upper Gangetic Plain, on the oil-bearing seeds of the Chakrata, Dehra 
Dun and neighbouring Forest divisions, and on Indian plants reputed as 
fish poisons likely to yield efficient insecticides were also completed. 
The idea of conserving against change certain well-established botanical 
specific names of plants of forest importance was supported and a list 
of such names was submitted through the Imperial Forestry Institute, 
Oxford, to a Select Committee on Botanical Nomenclature for considera- 
tion. A large number of botanical specimens were identified during 
the year for Forest Officers and others in the provinces and advice given 
on technical matters. More than 2,500 specimens were incorporated 
in the Research Institute herbarium bringing up the total number to 
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near tne quarter of a million mark. Donations and exchanges with 
other herbaria were continued as usual and suites of specimens sent out 
on loan to specialists engaged in the study of certain plant groups thus 
enhancing the value of our collections. Numerous samples of seed were 
supplied to many indentors in India and elsewhere and several larger 
indents for seed complied with. 

The sal root disease, due to Pohjporus shoreae and other associated 
fungi, was studied and an examination of specimens of the root rot and 
of cultural studies of the fungi was conducted. The roots of a number 
of local forest trees were examined in connection with the mycorrhizal 
investigation and mycorrhizal fungi were detected on sal and Quercus 
incana. Further progress was made in connection with the studies of 
the wood-rotting properties and pathogenic behaviour of fungi occurring 
on deciduous and coniferous trees. Inoculations on Pinus excelsa and 
Cedrus deodara with Trameles pint and Fomes annosw respectively 
showed signs of infection. Toxicity tests of certain wood preservatives 
were taken up and a beginning made with c A sou * preservative. Much 
progress has been achieved in the investigations relating to the life- 
history of various coniferous rusts in connection with which a large 
number of inoculation experiments were conducted and the biology 
of some of the stem and needle rusts of conifers have been worked out. 
Inoculation experiments made in connection with the investigations 
on Dalbergia latifolia canker fungus gave negative results. A large 
number of specimens of Polyporacem and species of Armillaria were 
incorporated in the Mycological herbarium which haB also been enriched 
by the addition of several new and unrecorded rust specimens. Tours 
were made by the Mycologist in the Chakrata Forest division where 
valuable collections of fungi were made. 

Entomological Branch.— An important part of the year's work was 
the study of the parasites of defoliators ; especially of the defoliators 
of teak, sissoo and mulberry with a view to their multiplication and use 
in the biological control of these defoliators. This is the most important 
activity of the Entomological branch and it is hoped that practical results 
to forestry will be obtained from this work. 

In continuation of the policy of publishing the accumulation 
of information available in our research files, a Forest Record on 
" The Biology of Boatrychidae " was published, this summarises ail that 
is known of the Indian species of the family. 

In systematic entomology steady progress has been made, over 700 
species having been added to the reference collection. Special attention 
has been given to the weakest spot in systematics, the identification of 
immature stages, and several families of coleoptera were studied in detail. 
Much preliminary work has been done with lepidopterous larvae with 
the object of publishing the results in due course. 



Utilisation Branch,— There are several important features worthy'of 
special mention during the year under review. In the first place, the 
new Timber Development Section was inaugurated at the commence- 
ment of the year. This Section started its career by the Officer in Charge, 
Mr. S. Kamesam, making a tour to all provinces in India, with a view to 
finding out the best means of developing the timber resources of the 
country and collecting information on the output and sizes of the com- 
mercial woods available in the Provinces, and possible new markets for 
these woods. On his return, Mr. Kamesam proceeded to write up and 
issue a series of booklets on a variety of subjects connected with the 
utilisation of timber. Some 12 or more of these booklets have already 
been published and widely distributed. 

On April 1st, 1937. the Timber Development Section was transferred 
to the Central Office under the direct control of the President of the Forest 
Research Institute. 

Another important part of the year's work was that in connection 
with the Agricultural and Industrial Exhibition held at Lucknow during 
the cold weather of 1936-37. At a very late date it was decided that 
the Forest Research Institute should co-operate with the United Pro- 
vinces Forest Department in staging a comprehensive exhibit consisting 
of an all-wood treated timber house of earthquake-proof design, together 
with displays of furniture of Indian woods and other exhibits illustrating 
the work of the Forest Department and the Forest Research Institute. 
In addition to the above, the Institute decided to erect two treated wood 
bridges (one being of 48 ft. span) as demonstrations of the possibilities 
of treated wood for such purposes. As time was very limited, the 
resources of the Branch were strained to the utmost in order to have the 
exhibits ready on the opening day, but it is satisfactory to report that 
the Forestry Court, including the treated timber house {which was of a 
two-storied design with 8 rooms), was one of the very few exhibits in 
the Exhibition which we're.'. ready on the opening day, when H. E. The 
Governor of the United Provinces made a personal tour of inspection 
through the house. At a later date, H. E. The Viceroy also visited the 
house and both Their Excellencies expressed their appreciation of this 
novel exhibit. The Forest Research Institute was awarded a Gold Medal 
for their exhibit and Mr. Kamesam received a Gold Medal for his work 
on Ascu. 

In the other Sections, considerable progress was made on paper pulp 
and seasoning. The Paper Pulp Section was especially active during 
the year. This was the first year in which the Indian paper mills subs- 
cribed towards the expenses of the Section, and it is satisfactory to be 
able to report that considerable progress was made on the problems 
which were allotted to the Forest Research Institute by the Indian Paper 
Makers' Association. The investigations on the disintegration of bamboos 
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and that on Indian and foreign china clays were completed. The next 
investigation on the programme, namely the causes and prevention of 
discolouration in papers, was also started and is now well under way. 
Some very encouraging experiments were also carried out on the manu- 
facture of kraft paper from bamboos, and the wood-pulp grinder for 
investigating the possibilities of manufacturing mechanical pulp from 
wood was installed towards the close of the year. 

Another important investigation started by this Section was in connec- 
tion with the suitability or otherwise of bagasse (crushed sugarcane) 
for making fibre boards for insulation and constructional purpose. A 
special grant was given by the Imperial Council of Agricultural Research 
to the Forest Research Institute to be used solely for this purpose. 

The Seasoning Section was active in testing out the new furnace kiln 
arid the oscillating process of kiln seasoning devised by Dr. Kapur. The 
laboratories of this Section have also been busy, and the evolution of 
a new type of cheap electric moisture metre was one result of their 
labours. Orders for more than a dozen of these metres were received 
immediately and arrangements were made for their manufacture locally 
at Dehra Dun. 

The Timber Testing Section was fully occupied on routine testing 
and on special enquiries relating to such subjects as pole tests, the prepara- 
tion of test pieces for aircraft purposes and the grading rules for teak 
squares. 

The Wood Technologist, was, as usual, kept busy with numerous 
special enquiries and the routine work of timber identification and 
examinations for fungus. 

The Woodworking and Veneer Sections worked at high pressure 
throughout the best part of the year, firstly in connection with the making 
and erection of the demonstration house, furniture, and bridges at the 
Lucknow Exhibition, and later trying to clear off the large accumula- 
tion of arrears of work which had piled up while the Exhibition work- 
was in hand. Progress has been made towards interesting Indian 
commerce in the manufacture of high class hardwood veneers and it is 
hoped that such veneers will soon be available in India. Hardwood 
veneers of several Indian timbers are now on the European market. 
During the year there was a boom in Malabar rosewood especially in 
logs of a purple colour and very high prices were obtained. Some squares 
of IT. P. Indian laurel (Terminalia tomentosa) were obtained to see what 
use could be made of this timber. 

The activities of the Minor Forest Products Section had to be greatly 
reduced during the year. Nevertheless a considerable number of 
enquiries were dealt with and the cultivation of drug plants in the minor 
forest products garden was extended. A large number of enquiries 
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were received for scale drawings of the F.RX Portable Charcoal Kiln, 

and 34 sets of drawings were sent out in this connection. 

The Utilisation Officer toured on the North "Western Railway with 

the Inspector General of Forests, the Sleeper Control Officer, Northern 
Group, and the Timber Advisory Officer, in connection with the splitting 
of sleepers treated with water solutions. On this tour, many thousands 
of sleepers were examined in several different sections of the line, and a 
report on the whole subject was later published for departmental use. 
The Utilisation Officer also attended the Sleeper Pool Committee meeting 
at Delhi in November 1936, and went twice to Lucknow in connection 
with the Forest Department's activities at the Lucknow Exhibition. 

Chemical Branch. — It was reported last year that the study of Vitex 
negundo and V. peduncularis had been taken up with a view to discovering 
the active principles responsible for the medicinal properties attributed 
to these plants in the Indian system of medicine. Vitex -peduncularis, 
for instance, is a well known remedy for black water fever which is 
becoming more widely acknowledged by the medical profession. Our 
investigations have shown that it contains a glucoside and an alkaloid, 
the identity of which has not yet been established. From V . negundo, 
on the other hand, has been isolated a glucoside, constituents of which 
are glucose, para hydroxy -benzoic acid and an unidentified substance. 
To parahydroxy-benzoic acid may be attributed the antifebrile pro- 
perties of this drug. 

Of fish poisons under investigations the discovery of rotenone 
in Millettia pachycarpa is interesting and important. 

The study of the indigenous sources of lauric acid, which has been 
mentioned in previous reports, has now been extended to Litsuia ckinensis, 
the fat of which contains 93 per cent, of trilaurin. Another oil that 
has been investigated during the year is from the seeds of Ximenia 
americana. The discovery of a new fatty acid which, we have desig- 
nated as Ximenic acid is of interest. 

Under the heading of essential oils has been mentioned the pleasant 
smelling oil from Osyris tenuifolia which grows in East Africa. The 
oil is very similar in odour to sandalwood oil but the chemical investi- 
gation indicates that the quantity of santalol is very deficient compared 
to Indian sandal oil. The odour in this case is probably due to the related 
alcohols, the identity of which has not yet been established. 
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CHAPTER II.-SILVICULTUEE BRANCH. 
L Experimental Silviculture. 

(i) Nattjeal begenebation. 

The study of annual seed production and fertility of individual 
Anogeissus latifolia trees (Expt. No. 44) was continued for the 9th year. 
All the trees produced a good crop of seed. Germination per cent, for 
the seed collected ranged from to *07. 

Seed crops from individual trees of Shorea robusta, Tectona grandis, 
Pinus longifolia and Terminalia tomerUosa were also observed and 
recorded. It was a good seed year for the first three species although 
much of the sal seed was blown away by wind before collection. 
Practically no Terminalia Umentosa tree under observation produced 
any seed. 

(ii) Investigations on seeds. 

(a) Seed weighments and germination tests. — During the year under 
report 126 weighments were made including 9 new species, and germi- 
nation tests for 105 species were carried out. Some of their data were 
incorporated in the revised Forest Bulletin No. 41, which is now being 
issued as an Indian Forest Record, Silviculture Series, Vol. II, No. 5. 

(b) Seed storage.— The following results of germination tests with 
seed stored for different periods in (i) sealed tins and (ii) gunny bags 
were obtained. 
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Similar storage teats have been commenced during the year for Acacia 
arabica, Morns alba and Swietema macrophylla. 

(iii) Investigation on seedlings. 

The morphological seedling studies as reproduced in Troup's Silvicul- 
ture of Indian Trees were completed for the following 11 species : — 

Cullenia excelsa, Diospyros tomentosa, Derris robusta, Ficitsglomerata, 
Lophopetalum fimbriatum, Qlax scandens, Olea cuspidata, Phosbe 
hainesiana, Pinus caribaea, Stereospermum xylocarpum, and 
Vitex peduncularis. Sketches of the following four other species 
were also partly drawn -.—Altingia excelsa, Cynometra polyandra, 
Dichopsis polyantha, and Ichnocarpus assamicus. 

(iv) Investigations on trees and crops. 

(a) Seasonal course of height growth. — The investigation was con- 
tinued for 13 common Indian species,— weekly or periodical measure- 
ments being taken throughout the year. 

(b) Phenological data. — Observations were recorded on 13 common 
species. Collaboration with the Provincial Silviculturists was continued. 
Their data are being analysed with a view to issuing a note on the subject. 

(c) Inheritance of individual diameters. — Two more experimental 
plots of reputed figured and unfigured Terminalia crenulata plants have 
been added to the two existing ones. Pinus longifolia plots, raised for 
determining whether high resin yielding capacity is a hereditary 
character, were maintained. 

(d) Inheritance of climatic racial characters. — The All-India teak seed 
origin experiments dealing with 11 origins were maintained. Every 
plant was again frosted to the ground, and it has been decided to dis- 
continue this set of plots at the end of 1937, after recording morphological 
differences between the plants of the different origins. Differences in 
appearance of bark and colour of foliage between Burma and local origins 
of Acacia catechu reported in previous years persisted throughout the 
year under report. 

(e) Inheritance of physiological race characters.— The small planta- 
tions of different forms of Butea and ScMeichera trijuga raised for examin- 
ation for lac culture were more or less frosted again this year. As it 
has since been reported from Ranchi that it would not be possible to 
raise lac at Dehra Dun, morphological differences will only be studied. 

(/) Soil quality class indicators.— The ecological quadrats in planta- 
tions of different important species in the Demonstration Area were 
maintained and mapping done as usual. 
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(g) Congestion in bamboo clumps.— Two different treatment* namely 
topping and stripping of new culms were applied to selected clumps of 
Dendrocalamus strictus early in the cold weather to determine the effect 
on congestion of the clumps. These treatments are intended to simulate, 
under control, damage by elephants. It is too early yet to draw any 
conclusions. 

(h) Root competition. — Experiments on the following species are in 
progress : — 

Shorea robusta. — (a) The experiment was laid out in 1933. The 
figures for 1933-34 were analysed and the difference in diameters 
between two treatments, viz., control and elimination of root 
competition indicated a significant increase in diameter growth 
in the plots where root competition was eliminated. Subse- 
quent measurements are being analysed at the Statistical 
Laboratory, Calcutta, by up to date methods. 

(6) Line sowings of sal were done at right angles to the East to 
West edge of a crop of big sal poles in 1933. The lines were 
6 feet apart, and were sown thinly and thickly alternately, 
to study the effect of competition between seedlings them- 
selves. Alternate pairs of lines have been trenched 
annually to a depth of 18* cutting through all roots from the 
adjoining wood. Data are under computation. 

Pinus longifolia.Sa.ma as sal (a) above. The data have not been 
worked out yet. 

Cedrela foowa.—Comparable pairs of young plants growing under 
the same conditions were selected in 1936. The root competi- 
tion from the surrounding growth was eliminated by trenching 
all round one ;of the plants in each pair and isolating them by 
galvanised iron. 

PhoBbe lanceolata, — As Cedrela toona above. 

RolopteUa inlegrifolia. — Same as Cedrela and Phcebe above except 

that this has been trenched in sets of three plants. 

Results.— No significant differences in growth were observed in the 
case of Cedrela toona and Boloptelea integrifolia. The Pkcebe 
measurements were upset by insect attack. 

(*) Thinnings in young plantations.-^-The five sets of experiments in 
replicated series in the younger Pinus longifolia plantations in the 
Demonstration Area were maintained. The factors under investigation 
are (i) comparison of different grades and methods of thinning (C-grade, 
!>-grade and " free thinnings "), (ii) to compare the effects of different 
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dates of first thinning, (iii) comparison of the effects of different early 
espacement on growth and form, (iv) comparison of thinnings to different 
fixed numbers of stems per acre, and (v) comparison of different thinning 
cycles. It is too early to report any results so far. 

(j) Pruning versus natural cleaning. — Two investigations in Skorea 
robusta and Pinus longifolia crops to compare the effects of pruning versus 
natural cleaning on growth and timber quality are in progress. 

{k) Twist in Pinus longifolia.— The experiments of (a) attempting 
to induce twist and (b) studying the heredity of twist in Pinus longifolia 
are being continued. Plants raised from X-rayed seed are progressing 
and will soon be large enough for observation of twist. 

(I) Controlled burning. — An experiment is in progress to determine 
the effects of early burning in young Pinus longifolia plantations. 



(v) Abtifioial Regenebation. 

Weather conditions affecting the results obtained were as follows :— 

The 1935 monsoon arrived rather late, the first showers falling on the 
2nd July. Rains were, however, regular up to the 3rd week of September. 
Then followed a dry period and there was practically no rain up to the 
beginning of February 1936. 

The 1936 monsoon broke much earlier than usual, in the beginning 
of June, and continued up to the end of September. Thus the plants 
had a much longer rainy period than usual. There were copious winter 
rains also in December when the winter stump planting was done. Frost 
occurred, as usual after the winter rains, but was not as severe as in the 
last few years. On the whole it was a damp year. 

(a) Line sowings. — The following species were tried in the open as 
well as in shade during 1936 : — 

Albizzia stipuhta, BosweUia serraia, Cordia myxa, Eugenia jamba* 
lana, Kydia calycina, Lannea grandis, Moms alba, Suietenia 

macrcyphylla and Terminalia myriocarpa ; of these B. serraia and 
T. myriocarpa failed ; the others did well. Plants were more 
or less affected by frost, especially those of S. macrophylla. 

(b) Rains entire planting in the open.— The following species were 
tried in 1936. The survival per cent, at the end of the year is given 
in brackets. The plants have not yet been through a hot weather. 
Cedrefo toona (74), Holoptelea inicgrifolia (78), Lagerstramia parriflora 
(55), Morns alba (82), MachUus gamUci (96), Surietenia macrophylla (6) 
and TerminaUa citrina (96). 
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For the species planted in 1935, the following are the survival per 
cent, at the end of the 1st and 2nd growing seasons respectively. Boswel- 
lia serrata (8-0), Cedrela toona (61 -closed), Cordia. myxa (84-58), Diospyros 
tomentosa (78-55), and Terminalia paniculata (56-36). Casualties in 
the first two species were mainly during the hot weather. 

(c) Rains entire planting in cleared lines under shade.— The following 
species were planted in 1936,— the survival per cent, at the end of the 
year being given in brackets. 

Cedrela toona (69), Holoptelea integrifolia (59), iMgerstramia parvi- 
flora (11), Lophopetalum fimbriatum (99), Moms alba (82). 
Mackilus gambki (98), fiwietenia nwcrophyUa (62), and Termi- 
nalia citrina (92). 
As regards the species tried in 1935 the following are the survival 
percentages at the end of the first and second growing seasons respec- 
tively : — 

Cedrela toona (58-46), Cordia myxa (98-98), Cryptomeria japonica 
(33-29), Diospyros tomentosa (80-68), Terminalia paniculate, 
(62-52) and Boswellia serrata (0). The last species died on 
account of heavy rains and drip soon after planting. 

(d) Winter entire planting in the open and under shade.— Of the species 
planted out during February 1936 only Terminalia chebula survived 
in the open 66 per cent, at the end of the first season. The other two 
species Pterospermum acerifolium and Boswellia serrata died during the 
hot weather of that year. 

The following species were put out during February 1937 :— 

Anihocephahis cadamba, Eugenia grandis and Moms alba. 

(e) Winter stump planting in the open and in cleared lines. — At the 
end of the 1st growing season, the survival percentages for Acacia catechu, 
Prosopis julijlora, Stereospermum suaveolens and Terminalia tomentosa 
tried in 1936, were 26, 34, 98 and 54 in the open. 

The following species were planted during 1936-37 cold weather: — 

Acacia modesta, Cassia siamea, Hovenia dulcis, Litscea polyaniha, 
Malhtus philippinenm, Swietenia macrophylla and Terminalia 
paniculata. 

(J) Rains stump planting in the open.— The species put out in 1936 
are mentioned below with their survival percentages at the end of the 

1st and 2nd seasons respectively :— 

Boswellia serrata {38-48), Baukinia purpurea (96-94), Grcvillea 
robusta (92-76), Lagerstromia fios-reginae (100-97), Juglant 
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regia (95-closed), Prosopis spicigera (90-64), Pongamia glabra 

(100-80), Terminalia chebula (100-22), Terminalia myriocarpa 
(12-closed), and T. arjuna (4 -dosed). Of these Juglans regia 
died of frost, and subsequent drought, and Terminalia. myrio- 
carpa of frost alone. 

With the species tried in 1936 the following results were obtained 
at the end of the year, the figures in brackets giving the survival per 
cent.:— 

Cassia siamea (100), Cedrela australis (100), Cordia myza (100), 

Hovenia dulcis (44), Lagerstramiia parviflora (98), Prosopis 
spicigera (99),. Pterospermum acerifolium (100), and Terminalia 
paniculate, (98). 

(g) Rains stump planting under shade.— The species put out in 1935 
showed the following survival percentages at the end of the 1st and 2nd 
seasons respectively :-— 

Bauhinia purpurea (70-68), Grevillea robusta (56-35), Lagerstramiia 

fios-reginae (100-98), and Pongamia glabra (98-44). Experiments with 
other species mentioned in the last year's report were closed down as 
the plants had either died in the 1935-36 frost or in the subsequent dry 
weather. The following species were tried in 1936, their survival per 
cent, at the end of the season being giv r en in brackets : — 

Cassia siamea (68), Cordia myxa (98), Eugenia grandis (65), E. oper- 
culata (99), Hovenia dulcis (70), Lagerstramiia parviflora (96), 
Pterospermum acerifolium (98), Soymida febrifuga (20), Termi- 
nalia panicuhta (80), and T. totmntosa (88). 

(h) Storage of stumps before planting.— The 1935 experiments 
with Acacia catechu and Eugenia jambolana stored in moist sacking under 
thatch shelter for 0, 4, 7, 10 and 13 days shewed the following results 
at the end of the 2nd growing season : — 

Acacia' catechu.— The survival percentages were 56, 46, 32, 20, and 
22, with corresponding average heights of 40-6', 37-9*, 36-8*, 
39-5* and 29-5*. 

Eugenia jambolana.— The survival percentages were 68, 90, 86, 80, 
and 80 with corresponding average heights of 10-6", 10* 4*, 11 -4*, 
10-7" and 10-3*. 

In 1936, Cedrela toona and Terminalia tomentosa were tried under 
similar conditions. 

Cedrela toona. — 250 stumps of different diameters prepared on 14th 
June 1936 were planted out in comparable sets of 50 stumps after storage 
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up to 13 days in moist sacking under thatch shelter. Rain was rather 
irregular up to 20th June 1936 but was continuous thereafter. At the 
end of the growing season the survival percentages were 98, 100, 96, 
100, and 94 with corresponding average heights of 10-3*, 11*5", 13-2", 
12-6", and 11-6" for stumps stored for 0, 4, 7, 10 and 13 days respect- 
ively. 

Terminalia tomentosa.—The number of stumps and the initial treat- 
ment were the same as for Cedrela toona but the date of preparing the 
stumps was 22nd June 1936. At the end of the year the survival per- 
centages were 76, 78, 68, 72 and 68 with corresponding average heights 
of 6-6", 8-2", 7-4', 7-4" and 8-0" for stumps stored for 0, 4, 7, 10 and 13 
days respectively. Rains were continuous up to the end of the month. 

(i) Early 'planting of stumps ivitkout irrigation,— The fortnightly 
planting of 25 Acacia catechu stumps was started from 10th January 1936 
in the open and continued up to 11th June 1936. The survival percent- 
ages were 8, 8, 8, 36, 12, 12, 0, 0, 12, 76, 100, and 88 with correspond- 
ing average heights of 32-5", 38-5", 34-0*, 24-4", 34-7% 32-7*, 0, 0, 24-7*, 
23-9", 27-3* and 19-9* for sets 1 to 12 respectively. Some occasional 
showers during the hot weather account for the varying results. The 
driest mouth was April and planting during this month was a complete 
failure. Planting done just before or at the break of the monsoon gave 
the best results. 

(j) Comparison of nursery stock and natural seedlings. — The 1935 
experiment with Eugenia jambolana showed survival percentages of 70 
for nursery and 68 for forest plants with heights 10*3" and 8*6" respect- 
ively at the end of the 2nd season as against the survival percentage 
of 96 and average height of 7-6" in the first year for both, the sets. 
Eugenia jambolana was" again repeated in 1936 and the survival percent- 
ages at the end of the year were 98 and 68 for nursery and forest plants 
respectively with no significant difference in their heights. It appears 
from the above that, if transplanted, forest plants suffer by comparison 
with plants raised in the nursery. 

(h) Comparison of nursery and forest stumps. — Bauhinia variegata 
planted in 1935 shewed the survival per cent, of 98 for nursery grown 
stumps and 80 for forest stumps, their average heights being 23-2* and 
19-5* respectively at the end of the 2nd season. 

The experiment was repeated with Bauhinia variegata and Eugenia 
jambolana in 193G. The survival per cent, of B. variegata was 100 for 
nursery stumps and 94 for forest stumps with average heights of 13-7" 
and 7-6" respectively at the end of the year. Eugenia jambolana shewed 
a survival per cent, of 100 for nursery stumps and 98 for forest stumps 
with average heights of 5-3* and 6«1* respectively at the end of the season. 
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(I) Comparison of sowing, transplanting and stumping.— -The species 
tried from 1934 to date and the results obtained are summarised 
below:— 



Year of 
planting 

or 
•owing. 


Specie*. 


Method (sowing or 
planting). 




StravrvAli 

PER CEJfT. 

ATTHKEND 

OF THE 

TSAR 


Average 
height at 
the end 
of 1936 
(Inches). 


BaMARKi. 




19 


34 1335 1936 




1934 


EuffeMa jantboUma 


Direct sowing . . 9 
Entire transplanting . * 
Stamp planting . 5 


3 5 

10 .. 
8 S3 




•* 


Discontinued 
in June 1936 
as survival 
was below 
20 per oent. 




SUrtotpenaum tuave- 
oUn*. 


Entires In crow-bar 5 
hole*. 


3 8 


8 


4-7 


, 






Entire in standard pits t 


13 


15 


9-8 








Stntnp planting . 8 


8 100 


100 


30-7 




19S5 


Aeeeitt eattchu . 


Direct sowing . 




. 83 


75 


320 








Entire transplanting 




. 63 


45 


24-4 








Stomp planting 




. 78 


65 


38-7 






Bombox malabarieum . 


Direct sowing . 




. 70 












Entire transplanting 




. 93 


50 


6-0 








Stump planting 




. 90 


90 


16-1 






Cedrtta toona 


Entire transplanting 




95 


10 


2«-5 








Stamp planting 




, 100 


60 


33-4 






felium. 


Direct sowing . 
Entire transplanting 

Stamp planting 




. 88 

. 100 

. 85 






Disoon tinned 
in Jane 19?6 
as survival 
was below 
20 per cent. 


1936 


AcaH* eaUek*. . 
Bombax tnttiabaricum . 
CtdrtU toona 
C*UUUtranda . 


Direct sowing . 
Entire transplanting 
Stump planting 
Direct sowing . 
Entire transplanting 
Stamp planting 
Direct sowing . 
Entire transplanting 
Stamp planting 
Direct sowing - 
Entire transplanting 
Stamp planting 








95 
70 
8S 

100 
95 
98 
80 
98 

100 
80 
88 

100 


12-5 
6-7 

19-4 
5-6 
3-d 
8-S 
3-8 
4-4 

18-9 
6-fl 

14-7 

15-7 





{m) Araucaria plantations.— "The A. cunninghamii plantation is 
continuing well and has reached a maximum height of 12'~<5* at the 
end of 5 years, 
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Plants of A. bidivillii mixed with Pinus longifolia have attained a 
maximum height of 12'-3* at the end of ? years. One more plot has 
been planted up with this species during the year. 

Although both the species started to grow very slowly initially, they 
have since become well established and look promising. 

(vi) Nursery Work. 

The seed crop in the forests of the Dun valley was moderate during 
the year. Stock of various species was raised for use in the Experimental 
garden and Demonstration area. 

The following experiments were carried out in the nursery during 
th« year : — 

(a) Experiments with different degrees of nursery bed shades (Experi- 
ment 14) were repeated with A&ina cordifoUa and Anthocephalus cadamba. 

Adina cordifolia.— The general indication from results obtained was 
the same as in previous years, except that there was more damping off 
than usual owing to heavy and continuous rains. Stocking and develop- 
ment were best under tin shade, fairly good under thatch, poor under 
batten, and worst in the open. 

Anthocephalus cadamba.— The development of seedlings in general 
was much better than last year. Germination, stocking and develop- 
ment were the best under batten shade, good under tin, fairly good under 
thatch and poor and patchy in the open, — thus practically confirming 
last year's results except that results under thatch shade were better 
than under tin last year. 

(6) The manuring experiment. (No, 16) in nursery beds having the 
same past history was carried out with pre-germinated seed of Terminalia 
tomentcsa. Crotalaria juncea, Cassia tora and Lucerne were again used 
this year as green manure in three different beds, whereas artificially 
prepared farmyard manure was added to two other beds separately at 
the rate of 10 and 20 baskets per bed. One separate bed was kept as 
control. The number of seedlings used for the nursery beds was the 
same in all cases. The survival per cent, and the average height for 
each kind of manure are as given below :— 



Manure. 


Survival 
per cent. 


Height 
in 

inches. 


Rkmabks. 


Artificial farmyard— 

10 basket* 

20 basket* 
Cratolaria jwncea . 
Ca**ia tora .... 
Lucerne .... 
Control .... 


371 

90-6 
9«-5 
90-0 
S4-7 
91-4 


10-6 
8-8 
9-3 
6-5 
5-9 

105 


Variation in results is pro- 
bably more influenced by 
local soil variation than by 
the manure. Trae results 
will only be apparent after 
several repetition* in the 
same beds. 
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'this year 10 baskets of artificial farmyard manure seemed to have 
given the best results so far ; and the green manuring of Crotolaria juneea 
was decidedly better than that of Cassia torn and Lucerne. 

(c) Best material for seed covering in nursery (Experiment No. 92). — 
"With a view to study what easily available material is most efficacious 
as regards quickness and uniformity of germination of different types 
of seeds, the following were used ;— 

Materials— 

A. Well washed coarse sand. 

B. Sifted leaf litter. 

C. Artificial farmyard manure. 

D. Sifted nursery soil (control). 

Seeds- 

1. Oedrela toona. 

2. Terminalia arjuna. 

Sowing was done on 10th June 1936 for No, 1 and 13th May 1936 
for No. 2. 

Technique— 

The seed covering materials were laid in replicated plots. For 
Oedrela toona A, B, C coverings were \" y \" and \* thick respect- 
ively and D, \\ times the seed thickness ; but, for Terminalia 
arjuna all the coverings were \" thick. Oedrela too?ia was 
uniformly sown in lines using equal quantities of seed whereas 
seeds of T. arjuna were counted and equal numbers used in each 
unit. The experiment was combined with shading so that 4 
of the beds were shaded and 4 unshaded using a latin square 
layout. 

Results. — The following results were obtained up to the end of the 

year :— 

Terminalia arjuna. — Germination per cent, was better in the 

unshaded beds on the whole, but sifted leaf litter in the shaded set gave 
the best results. There was, however, very little difference in the germi- 
nation per cent, obtained with the different coverings as is to be expected 
with a large seed. Height growth by the following cold weather was 
better in the unshaded beds, and especially so in the case of B (leaf litter 
covering) and C (artificial farmyard manure). 

Oedrela toona.— Germination was uniform and development better 
in the shaded beds. Coarse sand gaye the best results in the open and 
leaf Utter in the shade. Survivals were very definitely better (2 to 4 



is 

times as many) in'the shade than in the open. Coarse sand gave tne 

best survivals and ordinary nursery soil next best in both shade and 
open. Height growth at the end of the year was more or less the 
same for all coverings with or without shade. 

The experiment is being repeated. 

(vii) Miscellaneous. 

A small plantation of Broussonetia papyri/era and one of Hovenia 
dulcis have been raised in the Experimental garden, — the former for 
testing for paper pulp and the latter for studying the natural cleaning 
of branches and straightness of the bole under plantation conditions. 

(viii) Reclamation and Affobestation. 

(a) Miscellaneous 'Working Circle. — Compartments with Tectona 
grandis which have failed on account of frost year after year are being re- 
afforcsted with Acacia catechu, Bambusa polymorpha } Cedrela toona, 
Dendrocalamus str ictus, D. longispathis and Morns alba, and up tul now 
14 such compartments have been completed. All these are found to 
be frost hardy in this locality, especially the last named species. 

Dendrocalamus striotus was sown in lines supplemented by planting of 
nursery plants pruned at 2 ft. length of the stems. D. longispathis was 
transplanted at 10'xlO' from the nurseries, steins having been pruned 
at a height of 2 ft. as in the case of D. stricius. Bambusa polymorpha 
was sown in lines. Germination was excellent and plants at the end 
of rains were up to 1 ft. in height. 

The rosewood plantation in two adjoining compartments has been 
regularly pruned. ThiBjorms a small compact promising block of rose- 
wood. 

Plants of Aleurites fordii and A. montana have been raised success- 
fully in a small taungya plot in one of the cleared compartments. Pre- 
liminary trials with Pinus caribaea by transplanting 3 months old seed- 
lings were not successful chiefly owing to damping off during the rains. 
A 15-acre plot, now under taungya crops, will be stocked with Pinus 
longifolia in 1937 rains to raise crops for an extensive replicated set 
of thinning experiments. Five more compartments have been leased 
out for taungya cultivation and will be used for further trials with new 
species. 

(6) Sal Working Circle. — Mixed line sowings of Dalbergia tissoo, 
Dodonea -viscosa and Bauhinia spp. were made in compartments where 
young sal was suffering from frost, the main idea being to cover the 
ground with quick growing front hardy species so that these might 
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afford the existing sal protection in the future. Frost occurred this 
year as usual, but damage was limited to small and unprotected plants 
only. 

(c) Chir (Pinus longifolia) Working Circle— Blanks in the com- 
partments with Naini Tal origin and in the plot in front of the Branch 
officers' bungalows (Nos. 14-16) were filled in with fresh sowings. The 
latter is well stocked now. The ' tin planting ' method of South Africa 
was also tried here. Kerosene tins were cut in halves and these were 
filled with proper media placed on a platform, and chvr grown in them. 
The plants were shaded and watered with a fine rose. When seedlings 
were sufficiently big the tins were taken to the planting site and planting 
done direct or with cakes. of earth. The results so far are encouraging, 
giving 97 per cent, survivals at the end of the year. 

A C-grade thinning was done in some of the earliest plantations and 
a mechanical thinning with a 6' stick-gauge was tried in one of these 
compartments, resulting in a fairly even espacement of 9'x9' on the 
average. A number of compartments are under thinning research 
experiments in this circle. 

H. Statistical Section. 

(i) Yield tables. 

The total number of sample plot files maintained during the year 
is 1656, which shows an increase of 119 plots over last year's figures. 
Out of these, 19 sample plots were received from Hyderabad division 
(Sind) and the rest were shared by all other provinces, including Kashmir 

State. 

Out of a total number of 309 sample plot files received for routine 
computations from different provinces only 240 were computed during 

the year. 

Sapwood measurements were taken on 474 deodar trees in Lower 
Bashahr division. The results have been computed and written up 
for publication. Five deodar sample plots in Simla (now Lower Bashahr) 
division were remeasured and computed and 17 comparative thinning 
sample plots in Skorea rdbmta crops were laid out by the Forest Besearch 
Institute in Dehra Dun division. 

Some sapwood data of sal were received from the United Provinces 
and analysed but the results were not found suitable for publication. 

Two statistical field parties were sent to the Terai and Bhabar Estate 
division for collecting the khair {Acacia catechu) data on stump and 
atem analyses, and the computation has been completed. 
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(ii) Miscellaneous. 

A note on the Formation of heartwood in Deodar was prepared by 

the Statistical Assistant Silviculturist and submitted for publication. 
Some tests on the precision of the standard sample plot method of 
determining basal area, height and volume per acre by means of sample 
trees were made by measuring up clear-felled plots. The results were 
published in the Indian Forester of January 1937, and showed that 
the standard method gives results that are generally accurate within 
:£;5 per cent, if reasonable care is taken in the selection of sample trees. 



HI. Miscellaneous. 

(i) Publications. 

A Manual of Indian Silviculture, Part I, was written by Mr. H. G. 
Champion and is now in the press. 

(ii) Photogeaphic Section. 

Due to the ever increasing demand for photos and slides, etc., by 
the provinces including exhibition authorities, and to changes of photo- 
graphers who have been always in the temporary establishment, heavy- 
arrears of work have accumulated in the photo section, although every 
effort is being made to reduce arrears as much as possible with the present 
limited staff. 

The routine work carried out compares with previous years as 

follows :— 



Year. 


Negatives 
made. 


Prints 
made. 


Lantern 
slides made. 


Colour 

Photos. 


1933-34 .... 


1,095 


2,271 


400 




1934-35 .... 


932 


3,420 


130 


18 


1935-36 . . . ■ . 


746 


2,791 


301 


6 


1936-37 .... 


916 


4,213 


163 


27 



Of the new negatives 28 were the photos taken by Mr. Champion in 
Almora, etc., and 130 were photos taken by the Silviculturist during 
his tours, in Bengal, the Punjab and the Central Provinces. 

398 photos were taken in the Timber Testing Section and 251 were 
taken for different Branches and Sections of the Institute. ' .** 

89 negatives from the Silviculturist, U. P., and two negatives from 
Mr. Pring, Punjab, were received and added to the collection. 
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The total number of prints in the general series cornea to 3,798 and 
in the specific series 4,529, against 3,529 and 4,341 respectively for the 

last year. 

1,278 prints were prepared for different provinces and states and 164 
were made for reproduction in various publications. 

66 lantern slides were prepared and added to the Forest Research 
Institute collection. 

17 Stereo photographs were added during the year bringing the total 
up to 108. 

(iii) Records. 

Large arrears have been cleared off this year by appointing a tem- 
porary extra typist in the ledger section. All English periodicals have 
been ledgered up to date, but the foreign periodicals are still 6 months 
in arrears. Much of the ledgering has been done by titles only, due 
to the lack of time and staff. 

Abstracts of all Indian forest literature were prepared as usual for 
five agencies in India and abroad. 

45 new books and working plans were added to the library during 
the year bringing the total to 719 with 546 bound volumes of periodicals. 
A list of additions with brief abstracts was circulated to provinces as 
usual. 

There are 1,277 specific and 470 general ledger files out of which 
42 new specific and 24 new general files were added to the collection 
during the year under report. 

(iv) Working Plans. 

Notes were written on the Jhansi, Damoh (Central Provinces) and 
Northern Shan States plans and the suggestions made thereon have 
been generally adopted in the plans. 

(v) Museum. 

Progress in the Museum was limited owing to the absence of the 
Museum Artist for two long periods, namely for about one month when 
his services were lent to the Punjab for preparing an erosion model 
for agricultural shows and for four months when he erected and demons- 
trated a model to illustrate erosion of denuded areas by rainfall at the 
Lucknow Industrial and Agricultural Exhibition. The erosion model 
in the Silvicultural Museum at the Forest Research Institute was dis- 
mantled for this purpose, but a duplicate travelling model is now being 
made. 
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The model to illustrate the influence of local climate on vegetation, 
the phenomena of altitudinal zonation, succession and retrogression, 
and the effects of site and soil is about half finished. Some improve- 
ments have also been made to the earlier models. 

(vi) Staff. 

Mr. H. G. Champion, the late Silviculturist, toured in Kumaon and 
Chakrata during the hot weather of 1936. He reverted to his province 
and was succeeded by Mr, M. V. Laurie on the 6th October 1936. Mr. 
Laurie was on tour in Bengal, the Central Provinces and the Punjab 
during the year. 

The President wishes to record his appreciation of Mr. Champion's 
services to Indian silviculture during his long service at the Institute. 

(vii) Visiting Forest Officers. 

According to the scheme for a Research Demonstration course several 
forest officers visited the branch to discuss their local silviculttiral prob- 
lems and research methods. Among them were Mr. K. P. Sagreiya, 
Silviculturist, C. P., Mr. L D. Mahendru, Assistant Silviculturist, Punjab, 
Mr. C. W. Kermode, Silviculturist, Burma, Messrs. Sant Bam and 
Jalmeja Singh Majithia from the Punjab, Mr. S. S. Negi and Mr. Ford- 
Robertson from the United Provinces. 

Mr. E. J. Strugnell from the Forest Research Institute, Kuala Lum- 
pur, Malaya, also visited the Institute in the course of a tour in India 

arranged for him by the Silviculturist. 
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CHAPTER in.— BOTANY BRANCH. 
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Systematic Botany. 

The systematic study of the Indian Terminalia^ of the section 
Peniaptera was completed and submitted for publication in Indian 
Forest Records. This section comprises trees of economic import- 
ance and an attempt has been made to understand the species 
of the older authors and to clear up some misunderstanding in this 
difficult group in which four species with three varieties and nine forms 
are recognised. A note on their botanical history with keys to the 
species, varieties and forms and descriptions of them and their distri- 
bution and occurrence as represented by herbarium collections is given. 

A paper dealing with the following five species of the family Dip- 
terocarpaceae was completed and submitted for publication also in Indian 
Forest Records : Hopea helferi (Dyer) Brandis, Hopea oblongifoUa 
Dyer, Shorea jloribunda (Wall.) Kurz, Shorea assamica Dyer and Shorea 
sericeifiora Fisch. & Hutch. These trees, which are of some economic 
importance, are illustrated and described, in some cases completely 
for the first time, and notes regarding their distribution, occurrence 
and field characters are given. 

A paper on a new genus of Connaraceae, ScheUenbergia, from Burma 
and one on three species of Indian Terminalias, covering the two confused 
species T. catappa Linn, and T. procera Roxb. and the little-known 
species T. hurmaniea King from Upper Burma was published in the 
Indian Forester. 

The second part of " Recently introduced or otherwise imperfectly 
known plants from the Upper Gangetic Plain " by Mr. Mukat Behari 
Raizada was published in the Journal oj the Indian Botanical Society, 
Vol. XV (1936), pp. 149-167. The object of these papers, which axe in 
the nature of supplements, is to make any amendments that may appear 
necessary and to put on record changes that may be noticed in the 
flora from time to time so as to keep it as up-to-date as possible for 
the convenience of those that UBe the flora and to facilitate revision. 

In collaboration with the Chemistry Branch of this Research Insti- 
tute, Part I of the Minor Forest Products of the Chakrata, Dehra Dun, 
Saharanpur and neighbouring Forest Divisions, The Oil Bearing Seeds, 
was published during the year. The second part, dealing with Drug 
yielding plants, was taken up and considerable progress made. 

A paper on Indian Plants reputed as Fish Poisons was submitted 
for publication in the Indian Forester by Mr. Mukat Behari Raizada 
in collaboration with Mr. B. S. Vanna of the Chemical Branch of this 
Institute. The object of this paper is to furnish information regarding 
Indian plants likely to yield efficient insecticides the demand for which 
has greatly increased during recent 'years. 
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The question of the conservation of certain botanical specific names 
of plants of economic importance lias recently been taken up. At the 
instance of Prof. R. S. Troup, Director of the Imperial Forestry Institute, 
Oxford, supported by five Forestry Societies and Institutions in Great 
Britain, by the Inspector General of Forests, India, on behalf of the 
Forest Research Institute, Dehra Dun, and the Forest Department in 
India, and by the National Institute of Sciences of India, a motion to 
make provision for such conservation in the International Eules of 
Botanical Nomenclature was submitted for consideration by the Sixth 
International Botanical Congress that met in Amsterdam in 1935. The 
principle of such conservation was not accepted by the Congress but a 
compromise was effected by the appointment of an International Com- 
mittee to draw up a list of the names of economic plants affected or 
likelv to be affected by change, to be stabilised for ten years. It is 
thought that a list which is stabilised for ten years will probably remain 
in permanent use. A list of well-established names of Indian trees 
of forest importance for which changes have been recently made or 
proposed was drawn up and submitted to Dr. Burtt Davy of the Imperial 
Forestry Institute to be placed before the Committee for consideration, 

A certain amount of work was done in connection with the collection 
of botanical material and the study of the two South Indian species of 
Dijterocarpis , D. indicus Bedd. and D. bourdilloni Brandis, and in the 
preparation of a note on the field characters of some Indian and Burmese 
bamboos. 

Identification, of specimens. — In addition to the 670 plant specimens 
identified for Forest Officers and others in India, about 600 specimens, 
collected by the Forest Botanist and his assistant during their tours 
in the Chakrata forest division, were also examined and determined for 
incorporation in the herbarium and distribution to other herbaria, 
bringing the total up to'lj270 ; this number falls short of that of the 
previous year owing to the absence of the Forest Botanist on leave for 
four months during which time the work of identification was done by 
only one assistant who has numerous other duties to attend to ; a number 
of specimens have therefore been left over to be identified during the 
ensuing year. As has been mentioned in the previous year's report 
( the identification of specimens received from Forest Officers and others 
in India is done in the nature of routine work and as, in many cases, 
this is of a critical nature it cannot be hurried and takes up a great 
deal of the time of the Forest Botanist and his assistant. 

Among the most notable collections received for identification are 
those sent in by Messrs. H. F. Mooney ; J. S. Owden, Conservator of 
Forests, Bihar ; V. S. Rao, Deputy Conservator of Forests, Bengal ; 
and J. N. Sen Gupta, Assistant, Silvicultural Branch, who brought 
with him a collection of plant specimens from the Andaman islands. 
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Herbarium.— The number of specimens incorporated during the year 
amounted to 2,586 ; during the last eight years, including the year 
under review, 25,479 specimens have been added to the herbarium 
which, with the number estimated to be in the herbarium on the 1st 
January 1929, i.e., 220,000, now brings the total to near the quarter of 
a million mark. Of the additions made during the year the following 
were obtained from other herbaria or botanical institutions by exchange 
or donation : — 

Naturhistoriska Riksmuaeet, Botauiaka Avdelningen, Stock- 
holm, Sweden ........ 478 

Imperial Forestry Institute Herbarium, Oxford . . . 247 

National Herbarium, Pretoria, South Africa . . . 120 

Mr. Geo. L. Fisher, Houston, Texas, U. S. A. . . . 125 

Gray Herbarium, Harvard University, Cambridge, Mass., 

U.S. A 100 

Mm. Agues Chase, Bureau of Plant Industry, Smithsonian 

Institutiou, Washington, U. S. A. . . . . . 60 

Director of the Herbarium, Botanical Garden, Buitenzorg, 

Java 2 

Royal Botanic Garden, Calcutta ..... 97 

Total . 1,229 



The principal other additions' are from the collections made by the 
Forest Botanist and his assistant, chiefly from the Chakrata hills, from 
Mr. H. G. Champion, I.F.S., 153 specimens from Almora, Haldwani and 
jDehra Dun, and Mr. R. N. Parker, I.F.S., 38 Punjab specimens. The 
remainder is made up from the numerous smaller collections and in- 
dividual specimens sent in by Forest Officers and others from the various 
provinces for identification. 

The following specimens were distributed to other herbaria as dona- 
tions or on an exchange basis :- - 



The Director, Royal Botanic Garden, Edinburgh 

Der Direktor, Botaniadher Garten und Museum, Berlin 

Dahlem, Germany 

The Forest Botanist, Maymyo Herbarium, Burma 
Mr. Geo. L. Fisher, Houston, Texas, U. S. A. 

Total 



182 

148 
130 

125 

685 



Suites of herbarium specimens were sent to the following specialists 
for study in connection with the preparation of monographs or other 
publications with the result that several species new to science have 
been recognised and their descriptions, based on this material, will 
shortly be published ; this incidentally greatly enhances the value of 
our material for further systematic study. 

L.A selection of 66 sheets of Ixora from Burma and the Andaman 
islands to Dr. C, E. Bremekatirp of the Herbarium and Botanical Museum 
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of the University of Utrecht. Dr. Bremekamp has from his study of 
this material raised the number of species of Ixora known to occur in 
Burma from 17 to 35 and in the Andamans from 3 to 7. 

2. Eighteen sheets of Tsuga to Mons. H. Gaussen of the Laboratoire 
Forestier de Toulouse. 

3. A hundred and eleven sheets belonging to the allied genera 
Hydnocarpus, Taraktogenos, Asteriastigma and Gynocardia to Dr. H, 
Sleumer of the Botanical Garden and Museum, Dahlem, Berlin. 

4. The herbarium material of the genus Impatiens numbering nearly 
800 sheets to the Director, Botanical Garden and Museum, Dahlem, 
Berlin. 

The re-arrangement of the foreign (non-Indian) collections was 
continued throughout the year by the Herbarium clerk and progress 
was made from the Podostemonaceae to the Gramineae so that the arrange- 
ment is now nearly complete. 

A series of portrait photographs of botanists who have been connected 
with the study . of Indian Botany has been started ; these portraits 
are hung in the Herbarium to which they form an interesting addition. 

Library. — Seventy-eight books and seventy-six volumes of perio- 
dicals were added to the library during the year. A notable addition 
among these is the complete set up to date of 25 volumes et Additamenta 
1-4 of the well-known and indispensable standard work on fungi, Sae- 
cardo's Sylloges Fungorum. The work of card-indexing items of syste- 
matic and other importance from the literature in the library was 
continued but could not be completed owing to pressure of other work. 

Tours.— The Forest Botanist toured for about four weeks during 
the month of June in the Chakrata division during which the inoculation 
experiments that were being conducted by the Mycologist in connection 
with his biological studies of the coniferous rusts were seen and a collec- 
tion of herbarium specimens made in quadruplicate for the Research 
Institute herbarium and for purposes of exchange with other herbaria. 
Mr. Mukat Behari Raizada, Lower Assistant, made a two weeks tour 
in the Chakrata hills during the month of September and brought in 
an interesting collection of nearly 300 specimens of autumn-flowering 
plants for our herbarium and for exchange ; most of our collections 
from this area were made during the Spring and early Summer and 
this Autumn collection is a welcome addition to the herbarium. 

The Mycologist toured in the Chakrata division during the months 
of May to July and September to October in connection with his in- 
vestigations of the biology of the Himalayan coniferous rusts and the 
Ending of their alternate hosts ; during these tours a collection of speci- 
mens of fungi was also made for the mycological collection at the 
Research Institute 
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Mr. Mukat Behari Eaizada visited the All-India Ayurvedic Conference 
and Exhibition at Gurukul-Hardwar in March at the invitation of the 
Organising Secretary and exhibited a representative collection of about 
250 Indian medicinal plant specimens in addition to other interesting 
exhibits from the Forest Research Institute ; considerable interest 
was taken in these exhibits by those interested in obtaining genuine 
and unadulterated samples of Indian drugs. 

Seed supply. —The list of seed offered on an exchange basis from 
plants grown in the Arboretum and Botanical Garden was, as in the 
previous year, distributed to the Provincial Forest Departments in 
India and, as usual, to various botanical institutions in India and abroad 
with which seed exchange relations are maintained. About 560 packets 
of seeds were supplied in response to the numerous requests received 
for the seed offered in the list the distribution of which has greatly 
increased the demand and it is with considerable difficulty that even a 
portion of the numerous requests can be complied with on account of 
our small staff. In addition to this about 35 larger indents for seed, 
aggregating nearly 4,600 pounds, were supplied. The seed mostly in 
demand being Pinus longifolia and Pinus Ichasya for the South African 
Forest Department, Pinus Ichasya for Sumatra, teak and Eugenias for 
the Agricultural Department, Zanzibar, Acacia arabica for Java, Platanus 
orientalis for China, Cedrus deodara for Japan and Sageraea listen and 
Pinus caribaea for trial in Indian provinces. Seeds of Bambusa poly- 
morpha, Phoebe hainesiana and Acacia arabica and of various Indian 
trees were also obtained for the Central Silviculturist, Forest Research 
Institute, for his seedling studies. 

Botanical Garden and Arboretum.' — Work in the Botanical Garden 
and Arboretum continued to make good progress. The Botanical 
Garden is shaping well and attracts many visitors especially in the 
Spring and Autumn when the winter and rainy season annuals, which 
have been very successfully grown, are in flower. The lily garden has 
also been an attractive feature of the garden. The greenhouse and 
glasshouse were moved from the old Fruticetum and erected in the 
Botanical Garden and although completed rather late in the season 
the glasshouse has already been planted up with various interesting 
Cacti and Xerophytic plants and is already an interesting addition to 
the garden, while work on the planting up of suitable creepers for cover- 
ing the frame-work of the greenhouse has already been done and good 
growth is expected during the coming rainy season. The rose garden 
was re-arranged and several new roses added to the collection. About 
120 plants, representing 20 families and Zi genera, were planted out 
in the botanical garden and about 15 acres of lawn maintained. The 
brick lining of the feeder channels and the use of a series of galvanised 
iron troughs has proved both rapid and economical in irrigation 
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arrangements. A new tank of 1,296 cubic feet capacity was built near 
the south eastern corner of the garden . 

Tn the experimental garden and nursery about 350 plants were 
raised for planting out in the Arboretum, Botanical Garden, in avenues 
and elsewhere and in addition a large number were also raised and dis- 
tributed for planting in the residential grounds at New Forest in the 
adjoining Indian Military Academy and elsewhere. 

The Arboretum is also being steadily added to nearly 100 plants 
representing 12 families and 15 genera having been planted out during 
the year. Two new avenues of quick-growing species, Atiantkus glandu- 
losa and Sapium sebiferum, were planted out on the west side of the main 
building. Little or no damage was done by frost during the year as 
the winter was a comparatively mild one. 

The following plants were recorded during the year to have flowered 
for the first time at New Forest : — Sophora viciifolia Hance, Melia 
composita Willd., Sapium eugeniaefolium Ham., Amorpha glabra Poir, 
Anona cherimolia Linn., Xylia dolabriformis Benth., Alseodapkne 
heenanii Gamble, Penistemon bradburyi Pursh., Catesbaea spinosa Linn., 
Stigmaphyllon puberum A. Juss., SpatJiodea campanulaia Beauv., Zizy- 
phus incur oa Roxb., Dysoxylum binectariferum Hk. f.. Cassia marginal a 
Roxb., Cordia abyssinica R. Br. 

Miscellaneous. — As usual many enquiries on botanical subject 
received from Forest Officers and others in India were answered and 
advice given in botanical matters. 

The death of Pt. Jagar Mani, Field Assistant, on the 4th January 
1937 at his home in Garhwal, when on leave, is recorded with regret. 
Jagar Mani served in the Botanical Branch of this Institute for 29 years 
and accompanied several- officers of this Branch on tours in India and 
Burma and made an independent collection in the Naga hills. 

Mycology. 

Sal root disease due to Polyporus shoreae and other associated problems, 
— A large number of specimens of sal root rot from Bihar and Orissa were 
examined and a collection of sporophores of various types of Poly- 
poraceae was made from the infected area, the chief ones among them 
being Polyporus shoreae, Fomes tricolor and F. fastuosus. Pure cultures 
of the two first-named fungi have been obtained and the cultural 
characters are being studied. 

It is proposed to conduct a field study in the infected area as this 
has a bearing on the various diseases of sal and on the mycorrhizaj 
problems the study of which was taken up during the year. 
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Myco rrhizal fungi and associated problems. — This investigation has 
been taken up recently. The examination of the roots of a number of 
local forest trees has revealed the presence of mycorrhizal fungi, and 
definite fungal mantles on the rootlets of sal and Quercus ineana were 
found. Other forest trees will be examined for mycorrhizal fungi as 
time permits. 

A critical histological examination of the material available was 

conducted. 

Die-back disease of Gmelina arborea. — This has been kept in abeyance 
till the Peridermium investigation has been completed. 

Damping off disease of 'the forest tree seedlings.' — To be held in abeyance 
till the completion of the Peridermium investigation. 

Cultural studies of wood-rotting fungi and their pathogenecity. — The 
cultures of a large number of fungi were maintained and data on the 
wood-rotting properties of several tropical Polyporaceae were recorded. 
It is now proposed to use these cultures for the toxicity tests of various 
wood preservatives and a beginning has been made with Ascu. 

Cultural studies of some fungi attaching coniferous trees and their 
pathogenecity. — The inoculations on Pinus excelsa and Cedrus deodara 
with Trametes pini and Fomes annosus respectively showed signs of 
infection while those inoculated with Armillaria mellea- remained abortive. 

Cultures of various temperate wood-rotting fungi were maintained 
for study and sent abroad to other institutions. 

Biology of various coniferous rusts and experiments to find out their 
alternate hosts — 

(a) Peridermium himalayense on Pinus longifolia and Cronartium 

Jiimalayense on Swertia spp.— The third part of this work 

dealing with the results of inoculations on pine is almost 
complete. No further work is contemplated in this 
connection. 

(b) Peridermium vndicum on Pinus excelsa and Cronartium sp. on 

Ribes rubrum. — A draft paper on the biology of this rust was 
prepared and the necessary figures have been completed. 

The biology of the following needle rusts of conifers have been worked 
out and the results were confirmed by repeating tne experiments the 
second year :— 

(c) Peridermium orientate (P. comphnatum) on Pinus longifolia 

with Coleosporium campanulae on Campanula colorata and 
C. canescens. 

{d) Peridermium brevius on Pinus excelsa with Coleosporium nov, 
sp. on senecio rufmervis, 
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(c) Peridermium piceae on Picea morinda with Chrysomyxa kima- 

layensis on Rhododendron arbor eum. 

(/) Peridermium ephedrae on Ephedra vulgaris with. Byalopsora 
nov. sp. on Athyrium acrosticoides. 

(g) Peridermium ahies-pindroina nov. sp. with Uredinopsis nov. 
sp. on Polypodium sp. 

The following needle rusts of conifers yet remain to be worked out 
though more than 300 inoculations were conducted during the last two 
years in an endeavour to match them :■ — 

(A) Peridermium cedri on Cedrus deodara. — Tests in connection 
with the probable alternate hosts, both broad-leaved and 
ferns, exceeded two dozen in number. There are still several 
broad-leaved species which appear likely hosts and on which 
inoculations will be made this summer. 

(t) Peridermium tkomsoni on Picea morinda, 

(j) Chrysomyxa deformans on Picea morinda. 

(k) Chrysomyxa piceae on Picea morinda. 

Histological studies on the parasitism of the above 4 species were 
made and the sequence of their appearance from early spring to autumn 
recorded. 

(I) Chrysomyxa dieteUi on Rhododendron lepidotum. — Further obser- 
vations are being continued. 

Routine problems. —(a) The inoculations on Dalbergia latifolia with 
cultures of a canker fungus have repeatedly failed. Further observa- 
tions and search for fruit-bodies of the fungus will be made during the 
rainy season. 

(6) Herbarium.— A large collection of larger fungi including several 
species of Armillaria and many of Polyporaceae has been made. Arrange- 
ments were entered into for their naming to build up a well -represented 
herbarium. 

The collection of Himalayan Vredinales appears to be almost com- 
plete. It consists of a number of new species of Coleosponums, Phcihop- 
sora, Uredinopsis, Hyalopsora and several fern rusts which do not appear 
to have been recorded before. 

The collection work will be continued and special notes will be made 
of the Agaricaceae found in the region of Pinus excelsa and Cedrus deo- 
dara for mycorrhizal studies. 

A photographic collection of fungi was started for future reference, 
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CHAPTER IV.—FOREST ENTOMOLOGY. 



Biological Control. 

Several species of parasites of defoliators have been studied with a 
view to the possibility of their introduction to new localities and to their 
multiplication under artificial conditions. Of these particular atten- 
tion has "been given to Cedria paradoxa, a Braconid which parasitises 
many species of Pyralid caterpillars, including Hapalia maehaeralis, 
one of the two most important teak defoliators and Margaronia jryloalis t 
the mulberry defoliator. This parasite can now be reared in large 
numbers under laboratory conditions and consignments are being sent 
to Madras and Burma for the teak defoliator and to the Punjab for the 
mulberry defoliator. Difficulties arising from the necessity for sending 
living insects over long distances can be overcome by the use of cold 
storage ; an experimental consignment, consisting of cocoons packed 
with ice in a vacuum flask, was successfully sent from Dehra to Burma 
by air. 

Cardamom Insects. 

At the request of the Chief Forest Officer, Coorg, some of the carda- 
mom males in Coorg were inspected during September and October 
1936. Numerous types of insect damage were observed but these are 
not all of universal occurrence. The damage is due to a variety of 
causes which vary from place to place. There is no evidence of a 
specific cardamom pest, the insects concerned being derived from neigh- 
bouring forest trees. Recommendations were made which should lead 
to reduction of insect damage. N 

Spike Disease of Sani>al. 

Reports on seasonal incidence and distribution of four more groups of 
insects have been prepared for the press. In this work 7,700 specimens 
were identified and 170 species were added to the known insect fauna 
associated with sandal. 

Since 1933 the work initiated by this Institute has been continued 
by the Madras Forest Department. In September 1936, the Forest 
Entomologist, at the request of the Chief Conservator, Madras, attended 
a meeting at Denkanikota to give his opinion on current investigations 
and to advise in the drawing up of a programme for future work. 

The Institute has identified a large number of specimens of the 
species under observation by the Madras Forest Department. 

Lantaha Insect*. 

The lantana fruit fly, Opkiomyia lantanae, is now known to be wide- 
spread in India but doe* not appear to provide the solution for lantana 
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control ; it has some beneficial effect in making a proportion of the fruits 

shrivel and therefore unpalatable to birds which normally spread the 
seed. There is some doubt as to how far attack by the fly affects the 
viability of the seed and experiments devised to clear up this point are 
in progress. At present it is not proposed to introduce into India other 
lantana-attacking insects until results of work in progress in Australia 
and elsewhere are known ; in the meantime the possibilities of artificial 
multiplication of certain indigenous species of insects are being 
investigated. 

Borers of Quebcus incana. 

The Sitoli plantation in West Almora division was visited in June. 
The oak trees here, which are used for firewood, were found to be attack- 
ed by larvae of two large species of Cerambycidae, Ajthrodisium hard- 
wickianum, the habits of which were previously unknown and Batocera 
horsfiddi which was known to cause serious damage to walnut as well 
as to oak. A large proportion of the wood content of the tree is lost 
by repeated attack, the damage now observable being the accumula- 
tion of many years' boring. The suggested remedy is to coppice the 
plantation or at least those trees showing ejection of wood dust, in early 
spring. 

General Insectary Work. 

During the year 149 consignments were received from forest divisions 
in India. 39,000 insects emerged from cages containing attacked 
material collected by forest officers or by the entomological staff ; most 
of these insects were identified. In addition, numerous lepidopterous 
defoliators were reared in connection with biologic studies of these 
species and their parasite*. 

Training. 

A course in forest entomology, consisting of 18 lectures with demons- 
trations, waB given to the Rangers Class by Mr. N. C. Chatterjee, Assist- 
ant Entomologist. 

Mr. P. N. Chatterjee, a student of Allahabad University, worked in 
the parasite laboratory of this branch for 2\ months in connection with 
the preparation of his thesis for the M.Sc, degree. 

A sleeper-passing officer of the Indian State Railways was given 
instruction in elementary entomology with special reference to the 
detection and classification of damage by borers of sal timber. 

Systematic Entomology. 

The reference collection has been enriched by 702 species, many 
©f which are new U> science and haye been described in Indian Forest 
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Records and other scientific publications. As in former years assistance 

has been given by specialists in various parts of the world but difficulty 
is still found in obtaining authoritative identification in certain families 
including some of the parasitic groups so important in biological control. 

Considerable headway has been made in the classification of imma- 
ture stages of Coleoptera and several papers on the subject have been 
published. Similar work is in progress on lepidopterous larvae of forest 
importance ; the larvae of very few Indian species have been previously 
described in sufficient detail to enable reasonably accurate identification. 

Tours, — By Dr. Beeson to Madras in September ; to Ranchi in 
October {Lac Cess Committee) ; to Lucknow in November (Industries 
Conference) ; to Burma in February (in connection with entomological 
research in Burma). By Mr. Gardner to Simla hills in July ; to Mus- 
soorie in September ; to New Delhi in November and March. By 
Mr. N. C. Chatterjee to Madras in September ; to Haldwani in Decem- 
ber. By Mr. B. M. Bhatia to Almora in June. By Mr. S. N. Chatterjee 
to Burma in February. 

Museums. — The chief additions to the entomological museum were 
81 examples of damage to timbers by borers. Reptiles were added to 
the museum of forest zoology. 

Library.— 164 books, besides periodicals, were added to the Zoological 
Library during the year. 
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CHAPTER V.— UTILISATION BRANCH. 
Wood Technology Section. 

1. Reseabch. 

(a) Work in connection with, the preparation of hand lens keys 
supplemented with low power photomicrographs for the identification 
of the more important commercial timbers of Assam and Bengal was 
continued. 

(b) Studies on the formation of growth rings in the wood of Acacia 
catechu, Bombax malabaricum. Eugenia jambolana, Ptnw* longtfolia, 
Shorea robusta, Tectona grandis and Terminals txmientosa were com- 
pleted. The results obtained indicated the advisability of studying some 
more species of certain characteristic anatomical structure. During 
the period under review, the collection of data was started for Albizzia 
lebbek, Cedrela toona, Dalbergia sissoo, Michelia champaca and Suietenia 
mahagoni. 

Last year a new type of parenchyma distribution was reported in 
Terminalia tomentosa. During the year further research has been done 
on this subject with a view to tracing the origin of this distribution. 
The results so far obtained have been very interesting and the whole 
problem will be fully discussed in a future paper. 

(c) The anatomical study of the woods of Indian Dipterocarps was 
continued. The macroscopical and microscopical examination of the 
wood blocks and slides is progressing. 

(d) The work on the anatomical study of different varieties of Termi- 
nalia tomentosa was also continued. This investigation has proved to 
be very complicated and further research will be necessary before any 
definite conclusion can Tse 4 drawn. 

(e) Due to lack of material, further study on the relationship between 
the anatomical structure and the physical properties of Tectona grandis 
was not possible during the period under review. Fresh material 
(selected according to our suggestion) has now been received and the 
work will be restarted. 

(/) The study on the woods of Indian Meliaceae is progressing satis- 
factorily. More specimens have been cut and mounted during the year. 

2. Identification op woods. 

As usual large numbers of timber specimens were received from 
various sources. These included a wide range of materials including 
solid timbers, veneers, plywood, match splints, pencils, etc. The total 
number of timbers identified during the year was about 860. 
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3. Examination job detecting fungus attack, 
Many enquirers sent samples of wood suspected of having been 

attacked by fungus and asked advice as to the suitability of such timbers 
for certain specific uses. A good many investigations of this type were 
carried out for the aircraft authorities in India. The number of wood 
specimens examined in this connection was 66. 

4. Special enquiries. 
Several special problems were taken up on behalf of research officers 
of the Institute and forest officers in the provinces. Work was also 
done for many business firms. Enquiries received under this heading 
were, as usual, of a very varied nature — each one requiring special tech- 
nique and manipulation and taking considerable time to complete. The 
following is an example of an interesting investigation dealt with during 
the year ; — 

A firm in Colombo, Ceylon, sent two samples of wood and wanted 
to know whether they were both teak and if so, the reason for 
their difference in weight and working qualities. On examina- 
tion the timbers were both found to be teak. One sample 
showed normal growth and was of normal weight, while the 
other showed extremely slow growth. The latter had over 
35 rings per inch and the wood mostly consisted of large pores 
of early wood, leaving very little space for fibres which are 
usually responsible for strength as well as weight. In this 
connection, it may be mentioned here that the question of 
growth rings in relation to the technical properties of wood is 
being investigated at the Forest Research Institute and it w 
hoped in time to collect workable data for all important Indian 
timbers. > "; 

5. INDEXING PERMANENT 8LIDE8, ANATOMICAL DATA AND PHOTOMICRO- 
GRAPHS. 

During the year under review over 600 permanent slides were prepared 
and added to the authentic collection. These included a large number 
of species (both Indian and foreign) not previously represented. Ana* 
tomical data were also collected from these slides whenever possible 
and filed for future reference. For publication and exhibition purposes 
50 negatives, 400 photomicrographs, 14 enlargements and 8 trans- 
parencies were made. 

6. Collection op authentic wood specimens. 

(a) Fr&m itwfta.— A fairly large number of authentic wood speci- 
mens backed by herbarium material were received from the different? 
province* for the Institute's standard" collection, 
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(b) From abroad. — Dining the year altogether 129 wood specimens 
were added to the foreign collection. These were received from Eng- 
land, Nigeria, the Philippine Islands, and the United States of America. 
To the donors our sincere thanks are due for helping the Forest Research 
Institute to make its collection of commercial timbers of the world as 
complete as possible. 

7. Distribution of wood specimens. 

In response to requests from abroad and various parts of India, 898 
samples of timber were supplied to interested enquirers. 

8. General. 

A short course in Wood Technology was given to Mr. A. (rhaffar, 
Student Sleeper Passing Officer, B. N. Railway, Calcutta. Mr. Jagdish 
Prasad, Assistant Engineer, United Provinces, was also under training 
in the Section for a. short time with a view to obtaining some knowledge 
of wood anatomy from the point of view of an engineer. 

Timber Testing; Section. 

Special investigations. 

L The study of the effect of corrosive chemicals on wood (vide 
para 9 page, 44), was continued during the year under review. 
Small sticks of teak (Tectona grandis), deodar (Cedrus deodara), chir 
(Pinus longifolia), kail (Pimis excelsa), sissoo (Dalbergia sissoo), and sal 
(Shorea rohusta) were immersed in different strengths of sulphuric acid 
and caustic soda, with controls in water, for different periods. The 
preliminary tests have been finished and these show a very large reduc- 
tion in the compressive, strength of the timbers as the result of soaking 
in higher concentrations" of caustic soda. The strength of the pieces 
soaked in sulphuric acid, however, did not show much reduction. The 
investigation is being continued. 

2. Yon (Anogeissus acuminata) was suggested by the Forest Research 
Institute as a possible substitute for ash for making skis. This enquiry 
was received from the Timber Adviser to the High Commissioner for 
India in London. The suggestion of a possible substitute created much 
interest among the manufacturers of skis in England and the Timber 
Adviser has requested the Burma Forest Department to supply some 
timber for trial. The results of this trial will be awaited with interest. 

3. An enquiry was received from the Linen Industry Research 
Association, North Ireland, through the High Commissioner for India, 
London, for a suitable substitute for boxwood (Buxus sempervirem) 
for making spinning rollers. All the boxwood now used is imported 
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into England from Persia, Arabia and Africa and it sells at a very nigh 
price. The boxwood available in India is at present unfortunately 
insufficient even for the internal demand. The following species, 
namely chooi (Sageraea ellvptica), kow (Oka ferruginm), parrotia {Par- 
rotia jacquemontiana), Gardenia latifolia, Gardenia lucida and Murraya 
exotica were suggested for trial and specimens were sent to the Director 
for his opinion. This investigation if successful may open up a market 
for one or more of the above species. Good prices would be paid for a 
suitable wood. 

4. Wood used in aircraft construction and samples obtained from 
wooden parts damaged in accidents were tested from time to time for 
the Director of Civil Aviation. 

5. Fifteen consignments of glue joints submitted by Ground Engineers 
of the different Flying Clubs of India foi their licence examination 
were examined and reported on to the Director of Civil Aviation. The 
Officer in Charge of the Timber Testing Section designed an improved 
type of end grip for holding efficiently these test specimens in the test- 
ing machine. The improved grip is constructed so as to eliminate ail 
bending stresses on the joint and to apply a direct pull in the plane of 
the joint. 

6. A special investigation has been started with a view to introducing 
Indian timbers into aircraft construction. Practically all aeroplane 
spruce is now obtained from Canada or the United States of America. 
Indian spruce and fir, Michdia excelsa, Polyallhia fragrans and Phoebe 
spp., are under investigation for this purpose. The Officer in Charge, 
Timber Testing Section, discussed the requirements of timber used in 
aeroplanes with the Director of Civil Aviation and explained, with the 
aid of small specimens, the strength data of the above species. He also 
visited with the Inspector of Aircraft, the civil aerodrome at Delhi 
where considerable repair work was going on. There he found that 
actually about 75 per cent, of the spruce used was under 10 ft. in length. 
As the only spruce available in India is in sleeper form and as these 
sleepers are usually 10 to 12 ft. long, it has been explained to the aircraft 
authorities that Indian spruce might be used for 75 per cent, of the air- 
craft wood work as it is equally as strong as Canadian spruce. As, 
however, it is necessary to satisfy the designers and manufacturers in 
England about the suitability of Indian spruce before it can be introduced 
into the specifications, steps are being taken to send samples to the 
manufacturers through the Director of Civil Aviation for test. Very 
high prices are paid for aircraft spruce, and this investigation might 
eventually provide a profitable market for selected Punjab spruce. 

7. In order to see whether any improvements were required in the 
grading rules for teak squares, some discussions were held with the 
Forest Economist, Burma, at the time of his visit to the Forest Research 
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Institute. It was decided that the Officer in Charge, Timber Testing 
Section, should re-examine in India some consignments of teak passed in 
Burma under the new rules. A thorough examination of 2,000 tons of 
Burma teak now arriving at the North Western Railway workshops at 
Lahore is in hand. 

8. Great efforts were made during the year to popularise Indian 
timbers and to increase their utilisation. The Timber Testing Section's 
share in this work was the preparation of strength charts and tool handle 
posters, both of which proved very popular. The first issue was sold 
out in a short time. 

9. The testing of poles of different Indian species was started during 
the year as a result of numerous enquiries received on this subject. 
Treated wooden poles are now being used for telegraph, telephone and 
power lines, and reliable strength data are necessary for preparing 
specifications for different requirements. The investigation will be 
continued. 

10. At the Utilization Conference in March 1937, the Officer in Charge 
discussed the relation of rate of growth to strength. He also explained 
the relative merits of sap wood and heartwood from the strength point of 
view. 

Routine Testing. 

During the year under report tests were continued under Project 1 
(Standard tests on small clear specimens) and Project 2 (Standard test 
on structural timbers). Other routine testing such as glue adhesion, 
plywood, hammer handles, etc., was also done whenever enquiries were 
received. 

NuMBER-OF SPECIES TESTED DURING THE YEAR. 

Green, Air dry. Kiln dry. Miscellaneous. 

Project No. J ... 15 7 7 

Project No. 2 ... 1 7 

Project No. . . . Under all heads . . . .67 

The 67 consignments under Project 0, include 15 consignments of 
glue joints submitted by Ground Engineers for their licence examina- 
tion. 

Number of species computed during the year. 

Green. Air dry. Kiln dry. Miscellaneous. 

Project No. 1 ... 15 4 9 

Project No. 2 3 

Project No. . . . Under all heads . • 64 
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List of species tested under Project No. 1 during ike year. 


Species. 


Prom 


Condition. 


Amoora rohituku (amoora) 


Nowgong Div. (Assam) 


Air dry. 


Amoora waUicnii (amoora) 


Kath* Div. (Burma) . 


Kiln dry. 


Artocarpu* intefrifolia (koa) . 


South Western Div., Colombo 

(Ceylon). 


Green. 


Batiia butyracta (hilt mohwa) 


South Andaman 


Green and KHn dry. 


Cinnamamutn inert (cinnamon 
wood). 


Tavoy Div. (Burma) . 


Air dry. 


EnfelfanitUt tpieata (mogtalpoma) . 


Cachar Div. (Assam) . 


Green. 


Buealyptut eugertoide* . 


Nllglri Div. (Madras) . 


Air dry. 


Evgenia spp. (jaraan) . 


Cachar Div. (Assam) . 


Green. 


TJtterophragma rotburqhii \ 


Nagpur Div. (C. P.) - 


Green. 


Sayto. fleribunda (karal) 


Cachar Div. (Assam) . 


Air dry. 


Mimmops Uttoraiu (bullet wood) . 


South Andaman 


Green and Kiln dry. 


MyrUtUa app. (malaboda) 


South Western Div. Colombo, 
(Ceylon). 


Green. 


Ptntaet grigitkii (thltahs) 


Lakhimpur Div, (Assam) 


Green and Kiln dry. 


Poerilov.euroK iudicum . . 


2f. Mangalore Div. (Madraa) 


Green. 


Ponyamia glabra (aaykaranjl) . 


E. D. Kanara (Bombay) 


Green and Kiln dry. 


PUrocarpvt tantatinu* (red sanders) 


S. Cuddapah Div. (Madras) 


Green. 


SaecopeUUum tomentoMum 


E. D. Kanara (Bombay) 


Green and Kiln dry. 


Shorea robvtta (sal) 


Kurseong Div, (Bengal) 


Air dry. 


Stereotpermtm ehehmn<U* (padri 
wood). 


S. Mangalore Div, (Madras) 


Green. 


Tectona grandi* (teak) . 


Kurseong Div. (Bengal) 


Air dry. 


Terminalia myriocarpa (hollock) 


Lakhimpur Div. (Assam) . 


Green and Kiln dry. 



List of species tested under Project No. 2. 


Species. 


l"rom 


Condition. 


Amoora waBihcii (amoora) 
Attocarpm chapltuha (chaplaah) 
Chukratia tabular U (chickrasay) 
DipUrocarput grijfithii (gurjun) 
Duabang a tonneratioidet (lampati) . 
Terminalia arjuna (arjuo) 
Ttrminalia m-yrioca rpa ( hoi 1 ock ) 
Terminalia panieulata (kinds!) 


Kurseong Div. (Bengal) 
Lakhimpur Div. (Assam) . 
Kurseong Div. (Bengal) 
Burma ..... 
Kurseong Div, (Bengal) 
Saranda Div. (Bihar and Oriasa) , 
Assam ..... 
E. Kanara Div. (Bombay) . 


Air dry. 
Air dry. 
Air dry. 
Air dry. 
Air dry. 
Air dry. 
Green. 
Air dry. 



About 14,000 mechanical tests and 19,000 physical determinations 
were made during the year. In addition to computing the routine 
tests, the computing office prepared a large number of tables for answering 
enquiries. Numerous computations for the grading of teak squares were 
also made. These included calculations for about 40,000 eft. of timber. 
This work was done in consultation with the Forest Economist, Burma. 
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Wood Seasoning Section. 

1. Kiln Drying Research Work. 

In order to study the drying of refractory hardwoods, which dry 
at a very slow rate, and in which the process of drying is considerably 
affected by the leakage of moisture through the walls of the kiln, a 
laboratory kiln was designed and fitted with a metal lining in the interior. 
The construction of the kiln was completed just after the close of the 
year under review, and it is hoped to be able to report some progress in 
this direction next year. 

The supply of timber for kiln drying experiments is limited, and 
such timbers as were available were all reserved either for the furnace 
kiln, or for the new metal-lined kiln, the construction of which was much 
delayed by the work which had to be done for the Lucknow exhibition. 
Only seven charges of timber were dried in the large internal fan kilns, 
and none of these was actually meant for the kiln drying project. Five 
out of the seven charges were of Dalhergia sissoo, and it is satisfactory 
to report that in all cases, this timber was dried from a green condition 
to about 8 per cent, moisture content in ten to twelve days. 

In the small laboratory kilns, twelve charges were dried during the 
year, mostly for the Timber Testing Section. A large number of woods 
now being tested by the Timber Testing Section are of a highly refrac- 
tory nature, and their drying offers many difficulties. Nevertheless, as 
each species and consignment is dried separately in a small kiln, some 
very useful information is being collected on the drying of some of our 
more refractory hardwoods. 

2. Furnace Kiln. 

This kiln has given very satisfactory results throughout the year. 
In all, 13 charges have be"en dried so far, out of which 6 were dried during 
this year. A detailed report of the results obtained up to the end of 
1935, was published as Indian Forest Record, Utilization, "Vol. 1, No. 3. 
The following short notes on the woods dried during the year are of 
interest : — 

1. Dalhergia sissoo. — Two charges of this wood were dried in the 
form of one-inch planks. The initial moisture content in one case was 
46 per cent, and this was reduced to 8 per cent, in 7 days' drying. 
Apart from some trifling cracking around knots, and some very slight 
warping and cupping, there was no appreciable degrade. 

2. Art&xtrpus chaplasha, Palaquium eUipticum, and Terminalia 
biahta were dried in a mixed charge in the form of one-inch planks. 
The Artocarpus chaplasha contained 35 per cent, moisture, and in 4 days 
it was dried down to 8 per went. There was no noticeable degrade of 
any kind. 
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3. A charge of Albizzia procera one-inch planlca was dried from the 

green condition, containing over 100 per cent, moisture, in 18 days. 
The rate of drying of samples was fairly rapid in the beginning, about 
13 per cent, in a day, but the rate became slower near the end of the 
drying process. The timber had some original heart shakes, and it 
was found that the shakes had opened out during the drying and some 
collapse and warping was caused by the presence of these shakes. About 
half the planks showed no degrade of any kind, but on the whole the 
appearance of the dried material was not very attractive. This was 
probably because the conditions of drying were too severe in the early 
stages. A small quantity of this wood, from the same lot and in If 
inch planks, was included in a subsequent charge (described below) and 
finished up in a much better condition. 

4. A mixed charge of thick timbers, consisting of Acacia arabica, 
Adina cordifolia, Albizzia procera > Artocarpus hirsuta, and many other 
species in small lots, was dried with very satisfactory results. Except 
for Albizzia procera which was in 1|" planks, all the species were in the 
form of 2-inch planks, and were in a green condition to start with. The 
drying process was completed in 24 days, and it is highly gratifying to 
note that except for surface discolouration, no appreciable degrade of 
any kind was noticeable. No increase in end splits and surface cracking 
was found at the end of drying, the only defect being a little warping 
in some very wide Acacia arabica planks (width up to 32*), a few split 
knots in the Adina cordifolia, and some slight spring in some planks of 
Artocarpus hirsute. On the whole, the condition of the timber after 
drying was very good, and the time taken for the drying was certainly 
less than that required for the same material in an ordinary steam- 
heated kiln. 

3. AIK-8EASONING. 

Small quantities of material left over from Project VII experiments 
were stacked for air-seasoning as usual, and the observations on thick 
scantlings of eight species, started in the previous year, were continued. 
An experiment on the seasoning of some refractory hardwoods in the 
form of logs and half -logs (a log sawn into 2 portions through the heart 
centre) was completed, and it was noticed that the timber from logs 
and half-logs seasoned for about a year prior to conversion was in much 
better condition at the end of the air-seasoning period than the timber 
obtained direct from green conversion. This was particularly notice- 
able in the case of Quercus lamellosa and Q. Uneata, from which green 
conversion into plank material yields no useful timber at all. This 
method of seasoning may be useful in the case of certain hard arid very 
refractory woods, and it is proposed to investigate the relative merit* 
of green conversion and log seasoning in further detail, 



42 

4. Water-soaking prior to air-seasoning. 

The tests on end-matched specimens of various species, seasoned 
with and without previous soaking in water, are being continued. Some 
of the specimens are to be left under water for a period of 7, years in 
order to see the effect of such long soaking. Results so far do not indi- 
cate any material difference in the shrinkage and hygroscopicity of 
wood with and without water-soaking. 



5. Air-seasoning op railway sleepers. 

A tour was undertaken by the Officer in Charge, Seasoning Section, 
to some exploitation areas in the East Almora division of the United 
Provinces, in order to make a preliminary investigation on the season- 
ing of ehir sleepers from the Kumaon forests. As a result of this tour, 
a scheme was drawn up for a detailed study of the seasoning of chir 
sleepers from the stump to the railway track. The experiment will be 
started during next working season, in co-operation with the United 
Provinces Forest Department, the Indian Turpentine & Rosin Co., 
Ltd. (the sleeper contractors) and the Sleeper Control Officer of the 
Northern Group. All the authorities concerned have expressed their 
willingness to co-operate. In addition to the effect of various methods 
of stacking and of the use of end-paints, for which purpose coal tar and 
chir tar will be tried, the effect of seasoning in the form of logs will be 
studied. It has been noticed that sleepers obtained from logs left in 
the forest for about 9 months showed less cracking than those obtained 
from logs cut up soon after felling, although the difference in the mois- 
ture content of freshly, felled and seasoned logs was not very appreciable. 
Possiblv seasoning in log form results in some equalisation of stresses 
in the wood and the point is, therefore, worth investigating. 

An investigation on the seasoning of sal sleepers has also been taken 
in hand and some preliminary investigations were carried out at Kalyan 
(Great Indian Peninsula Railway) and at some of the sal sleeper depots 
along the Robilkund and Kumaon Railway. An experiment to deter- 
mine the " life ** of seasoned and unseasoned sal sleepers has been started 
in co-operation with the Rohilkund and Kumaon Railway at Lucknow. 
One thousand metre gauge sleepers were selected for this purpose. Half 
of these will be laid in the track immediately and the other half after 
one year's seasoning. The condition of these sleepers will be examined 
from time to time. The difference, if any, between the average life of 
the two lots will indicate if there is any benefit in seasonim/eal sleeper* 
prior to laying them in the track. At present there is no information 
on this subject. 
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The results of the preliminary investigation on the seasoning of sa) 
sleepers were briefly : — 

(i) that sal sleepers in the United Provinces are usually brough* 
to the depots and put up for passing soon after they are 
v cut ; 

(ii) that the sleepers at the time they are taken over by the rail- 
ways are very green, containing 60 per cent, to 80 per cent. 
moisture ; 

(iii) that one year's seasoning in close-crib stacks under mild 
climatic conditions is not sufficient to season them ; 

(iv) that the presence of sapwood in these sal sleepers is responsible 
for a large percentage of rejections of sleepers from the 
United Provinces forests. In this respect, the use of treated 
sapwood sleepers would be a great help, and the matter is 
now being investigated at the Forest Research Institute. 
The United Provinces Forest Department has already supplied 
sapwood sal sleepers for toe investigation. 

6. Electric Moisture Meters. 

In response to a circular letter sent to various government and state 
departments, and wood working firms, orders were received for 12 meters, 
and arrangements were made for their manufacture locally. The cost 
of a meter came to Rs. 175, More enquiries are being received, and 
it is expected that the demand for these meters will increase with a 
spread of knowledge about the seasoning of wood. 

Further experiments are in hand to increase the range and useful- 
ness of the meter. 

7. A SURVEY OF THE MOISTURE CONTENT OF WOOD. ". 

This investigation was inaugurated last year and was continued during 
the year under report. The data received from various centres 
are being worked up and analysed as they come in, 

8. Shrinkage studies. 

A large number of shrinkage specimens were kept under observation 
during the year. Retailed studies are being made of the shrinkage of 
wood from the green to the air dry condition, as well as the changes in 
the dimensions of seasoned wood due to fluctuations in atmosphem 
humidity. '.'. 

During^he year a lew experiments: on the tongitudmal shrinkage ei 
wood were started. l%e investigation on the effect of impregnation 
with various chemical substances en the subsequent shrinkage «w$ 
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swelling of wood was continued. Firrfuryl alcohol was tested for im- 
pregnating wood and thereafter resinifying the alcohol in the wood by 
means of dilute acids. Another synthetic resin imported from the 
United States of America is also being investigated. The results so far 
do not show more than 30 per cent, to 40 per cent, reduction in the 
shrinkage and swelling of wood with changes in atmospheric humidity. 

9. Action of Chemicals on Wood, 

Experiments to determine the action of various common acids, 
alkalis, and other chemicals, on Indian woods were started with a view- 
to finding out the suitability of our indigenous timbers for the manu- 
facture of apparatus and machinery for the chemical industry. Such 
articles comprise filter presses, reaction and crystallization vessels, fer- 
mentation and storage vats, etc. 

Experiments on the effect of different concentrations of sulphuric 
acid and caustic soda on the following woods were finished during the 
year :— 

(i) Oedrus deodara (deodar). 

(ii) Pinus excelsa (kail). 

(in) Pinus longifoUa (chir). 

(iv) Tectona grandis (teak). 

(v) Shorea robusta (sal). 

The effect of soaking the wood for definite periods on the strength 
of wood was investigated by means of compression parallel to grain 
and the R. A.F. impact tests. It was found that in compression 
parallel to grain, the.aoid did not cause any appreciable weakening of 
the wood, while the alkali reduced the strength considerably. The 
R. A. F. impact test, on the other hand, gave very erratic results, the 
alkali treated wood in some cases being found to be tougher than the 
water-soaked controls. This point is being further investigated, and 
during the coming year it is proposed to carry out some static bending 
tests as well. 

10. Iiiicknow Exhibition. 

A model of the Furnace kiln was prepared and a number of posters 
were drawn for the Industrial and Agricultural Exhibition held in 
Lucknow during last winter. A poster illustrating the method of stack- 
ing timber for air-seasoning was also printed (in English). This poster 
was distributed by the Forest Research Institute and translations of 
it in Urdu and Hindi were later printed and distributed by the Foreat 
Department of the United Provinces. 
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II. Enquiries. 



Drawings showing the detailed construction of the furnace kiln were 
supplied to more than 10 enquirers, and details about the erection of 
small steam-heated kilns were also sent to 7 other enquirers who asked 
for therh. The number of important seasoning enquiries dealt with 
during the year was 66, which shows an increasing interest in the season- 
ing of wood. 

Wood Preservation Section. 

Incorporation of a fireproofing medium with Ascu WOOD 

PRESERVATIVE. 

Considerable experimental work was done in this connection and 
the best results were obtained by employing boric acid with Ascu. 
Although in most ways the combination appeared to be satisfactory, 
the fire retarding efficiency of the combination still requires to be 
improved. 

Incorporation of dyes with Ascu wood p*»«bvarve. 

Ascu, per se, does not give any very distinctive colour to some woods 
treated with it, especially when it is used in low concentrations with 
brown and other coloured timbers. This lack of colouration is impor- 
tant, as inspecting officers frequently cannot tell whether timber has 
been treated or not. Attempts were therefore made to mix a dye with 
Ascu solution. Although several dyes of different kinds and colour 
were tried, it was found that only " Acid fuchsin " remained stable for 
any number of days when combined with Ascu. The colour obtained, 
however, was not very pleasant. It will be necessary to make further 
experiments on this subject so that, if possible, a pleasant green colour 
can be obtained. 

Preservation and WATNRpmooFDW tnuts on *u*e canvas. 

Test samples were prepared by treating them with various •com- 
binations of Ascu, hide glue and petroleum asphalt. This work was 
undertaken for the Imperial Council of Agricultural Kesearch. Some 
of the samples so treated have been submitted to a durability test against 
termites along with untreated controls, as well as with pieces trea$*d 
with rubber latex sent for test by Messrs. The Cuprinol Co., 144, 

Hardening of timber. 

A few preKrninary experiments were made with the object of trying 
to form putty in wood by impregnating small pieces of timber with a 
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solution of calcium chloride and sodium carbonate, followed by a lin- 
seed oil treatment. As such treatment helps to make wood more mois- 
ture resistant also, it would appear that further work in this direction 
might lead to some useful results. 

Graveyard tests. 
(a) Samples of the following proprietary boards or preservatives 
sent by different firms were submitted during the year under review 
to test in the " graveyard " : — 

Garostone. 

Beaver board. 

Sundeala board (new brand). 

Presotim. 

DrymoL 

Osmose-treated eucalyptus and pine sections. 

Woodguard. 

Celotex board. 

Cuprinol-treated veneers. 

(&) Untreated specimens of the following species were laid down in 
the test yard :— 

Heter&phragma roxburghii. 

P&ngamia glabra. . 

Saccopetalum tomentosum. 

Cassia fistula. 

Work in the wood preservation plant. 

A new Ascu pressure wood preservation plant, of which the treat- 
ment cylinder is in two sections of 20 ft. length each and with a dia- 
meter of 14", was installed during the year. This new cylinder makes 
it possible for poles and timber up to 40 ft. in length to be treated under 
pressure with Ascu. Formerly we have not been able to treat such 
long timbers. 

The wood preservation plant was kept very busy during the year 
treating large quantities of timber for Timber Development, research, 
and demonstration work, and for fence posts and other requirements 
of the New Forest estate. 



168 



47 



DEMONSTRATION TO THE NORTH WESTERN RAILWAY ON RELATIVE 
PENETRATION OF AflCU AND COAL TAR CREOSOTE INTO CHIR 
SLEEPERS. 

During the first week of September 1936, Messrs. A. E. Greene, 

Sleeper Control Officer, N. W. Railway, and H. M. Glover, Conservator 
of Forests, Eastern Circle, Punjab, visited the Forest Research Institute 
to witness some comparative tests on the relative penetration of cold 
Ascii and bot creosote into the heartwood of chir broad-gauge sleepers. 
One set of halves of 30 chir B. G. sleepers (brought to Dehra Dun from 
Dhilwan) were treated with Ascu under pressure and tbe remaining 
halves of the same sleepers were treated with a bot mixture of creosote 
and crude oil. Tbe sleeper halves were later cut at mid-length to ob- 
serve tbe penetration of tbe preservatives in tbe heartwood. 

In tbe words of Mr. J. Canning, CLE., I.F.S., Officiating Inspector 
General of Forests at tbe time, the results of tbe demonstration may be 
stated as follows : — 

" Tbe general conclusion regarding tbe results was that in this batch 
of sleepers the penetration of sapwood was complete in tbe case of Ascu 
and practically complete in tbe case of creosote. Tbe density of tbe 
Ascu preservative in tbe sapwood was generally markedly greater in the 
sapwood than in tbe beartwood. In tbe creosoted sleepers, penetration 
in tbe sapwood was also generally complete, but the density of the 
creosote in the sapwood did not appear so markedly greater than in 
heartwood. In a few places in tbe sapwood probably, it is understood, 
where there was sap stain, a fungal attack considered not very injurious 
— tbe creosote penetration was poor. In the beartwood the penetration 
both by Ascu and by creosote was erratic and irregular ; in tbe ir- 
regularity of tbe penetration of the preservatives there was generally 
more or less correspondence between tbe penetration of Ascu and of 
creosote. " 

" Tbe general conclusion was that, while every reservation must b« 
placed against drawing unwarranted assumptions from a single and 
limited experiment of this nature, it was agreed that in this case 
penetration of both Ascu and creosote in the beartwood of chir was 
erratic and that there was certainly nothing in favour of Ascu as regards 
its penetration as compared with creosote but on the other hand the 
penetration of creosote was probably slightly better than that of the 
Ascu." 

" It may be noted that in two previous experiments of this nature 
the results were slightly in favour of Ascu as compared with creosote. 
So far as tbe evidence before me exists at the present moment I should 
be inclined to say that if penetration obtained with creosote is considered 
satisfactory, the penetration of Ascu should be equally satisfactory. 

OS 
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Mr. Glover considered that the penetration which we obtained in this 

experiment was distinctly better than that which he had observed in 
the sleepers treated by the Company at Dhilwan." 

A report on the whole investigation was later printed (for depart- 
mental use only). 

Wood Workshop Sectwa. 

This section continued to function on a reduced scale as a supply 
unit for other sections, while the Officer in Charge devoted the greater 
part of his time to veneer and plywood research and to glue testing. 
A great deal of the above officer's time was taken up in organising and 
preparing exhibits for the Lucknow Exhibition. 

The Timber Testing Section was supplied with 14,443 wood speci- 
mens for test purposes as detailed below : — 

Static bending— 

Research IB 287 

Regular! 1,275 

Vehicle iuinor=VM ......... 689 

Plywood 1PW 26 

Impact heading — 

Special 2 Spl 4 

Regular 2 744 

Royal Aircraft 2RA 2,023 

Compression parallel- 
Structural 3Str 156 

Regular 3 2,869 

CompresfiioB perpendicular — 

Structural 4Str. 76 

Regular 4 . .'■'/* 762 

Special 4Spl. .' 30 

Hardness — 5 . . . flfl7 

Shearing — 

Regular 6 2,626 

Plywood 6PW 142 

Glue joints 6JB 46 

Tension perpendicular to grain~7 7$$ 

Torsion — 8 475 

Shrinkage radial and tangential— 9 Cg2 

Shrinkage volumetric — 10 $$8 

Hammer handles — 

1H 6 

2H . 

Aircraft — 1A 265 

The Wood Technology Section was supplied with $ "Gamble" 
specimens and 685 hand specimens. 
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In addition to supplying other sections with converted material for 
research purposes this Section completed 372 jobs of a varied character 
including the making of : — 

Handles (various). 

Packing cases (various). 

Tables and exhibition furniture. 

Demonstration bridges {for Lucknow Exhibition). 

Exhibition boards (various). 

Trays (for Lucknow Exhibition). 

An earthquake-proof house (for Lucknow Exhibition). 

Lamp stands. 

Model seasoning kilns. 

Frames (various). 

Boxes (various). 

Stands for exhibits. 

Switch boards. 

Models of houses. 

Boilers. 

Models of furniture. 

Experimental floors. 

Ladders. 

Veneer and plywood panels. 

247 logs, 356 sleepers, 60 bolts and 58 poles of various species were 
converted in the sawmill during the year. The logs and bolts were 
converted mainly for the Timber Testing, Wood Seasoning, and Wood- 
working Sections. 

In addition to the above, much miscellaneous work was done, such 
as the preparation of crossers for stacking timbers, the cutting of planks 
and scantlings for use in other sections, and the cutting of firewood from 
off-cuts for the furnace kiln. 

Reports on the working qualities of specimens of the undermentioned 
timbers were recorded during the period under review : — 

Podmtrpts waUichianus. 

Pterocarpus santaUnw. 

Bombax nutlabaricum. 

Eucalyptus eugenioide*. 

Amoora waUietm, 
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Termimlia citrina. 
Teclona grandis. 

Enquiries. 
Various enquiries in connection with woodworking and related sub- 
jects (other than veneers, plywood and glues) were received and dealt 
with. 

Tests. 

Project VIII. Tests were carried out on the undermentioned species 
and the results were sent to the Forest Utilization Officer, Bengal : — 

Oryptomeria japonica. 

Bucklandia populnea. 

Several sets of tests on gluing leatherette on portable gramophones 
were carried out (using a casein cement of our own formula) for The 
Gramophone Co., Ltd., Duru Dum. Calcutta, and the results with sug- 
gestions, advice and samples were sent to the firm. 

Tests were carried out on shellac bounded 3-plywood of hollook 
for the Director of the Indian Lac Research Institute, Bihar, and the 
results were reported. 

Project VIII tests were carried out on various logs of hollong (Dip~ 
terocarpus macrocarpus) sent by the Deputy Conservator of Forests* 
Lakhimpur, Assam, and the results {with samples of the veneers) were 
reported. 

Project VIII tests were also carried out on a log of Boswellia serrata 
for the Dewan of Korea State and the results were reported to him. 

Training. 

A course of training in plywood manufacture was given to Mr. Man- 
mohan Lai, B.A., a representative of Messrs. The Krishna Roller Flour 
Mills, Ludhiana. The firm acknowledged their appreciation of the 
tuition given and wrote ''We feel highly grateful to you for your taking 
a great interest in giving training to Mr. Manmohan Lai our represen- 
tative who was sent to you for taking training in the manufacture of 
plywood. We hope his training will be very useful to us for starting 
a small plant here.' : 

Courses of training in saw-doctoring were also given to selected 
soldiers from the K. 0. 0. Bengal Sappers and Miners, Roorkee. This 
unit now sends their men here regularly for courses in saw-doctoring. 

The Commandant of the corps has expressed his thanks for our 
co-operation in this matter and has stated that the training given is of 
great value to them. 
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Veneer Stib-Section. 

Logs of the following species were peeled for routine teste under 
Project VIII :~ 

Boswellia serrata. 

Terminalia tomentosa. 

Castanopsis hystrvx. 

Anthocephalus indicus, 

Michelia ckampaca. 

Artocarpus chapfosha. 

tagerUroemia flosreginae. 

Millettia pendula. 

Abies pindrow. 

Gmel-ina arborea. 

Pterocarpus macrocarpus. 

Dipterocarpus turbinates. 

Many enquiries relating to veneers, plywood and glues were received 
and dealt with during the year. 

Tours. 

The Officer in Charge went to Calcutta and Delhi in the cold weather 
in order to see what markets exist for veneers of Indian timbers. He 
took with him samples of veneers and discussed their possibilities with 
architects, ship-builders, cabinet makers, and interior decorators, etc. 
The tour resulted in one firm in Calcutta giving a definite assurance 
that they intended to start operating at the end of this year, so it is 
hoped that before loDg a supply of Indian wood veneers will be available 
for those requiring them. 

Miscellaneous. 

Mr. A. Gaffar, Student Sleeper Passing Officer, underwent a course 
of study in the Section in August 1936. 

Mr. GhuJam Kabi, Headmaster, Government Wood Working Insti- 
tute, Jullundur, also underwent a course of study in the Section in 
August 1936. 

At the request of the Engineer-in-Chief, Army Headquarters, Simla, 
the Officer in Charge of Woodworking, accompanied by the Forest 
Economist, paid a visit to the K. G. 0. Bengal Sappers and Miners 
Workshops at Roorkee to inspect the Army folding boat and pontoon 
eaumnient and to offer suffErestions and advice for their improvement. 
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The EngmeeT-in-Chief, Army Headquarters, Simla, apparently appre- 
ciated the help given. He wrote as follows :— " I wish to convey my 
thanks to the Forest Economist, to Mr. Nagle, and all members of the 
Institute, for the trouble they have taken in compiling these most useful 
reports ". 

Manor Forest Products Section. 

F. R. I. Pobtable Charcoal Kiln (" Frikiln "). 

The number of enquiries about this kiln increased still further as 
the result of the publicity given to it at the Lucknow Exhibition, and 
as the result of a recent poster. The stock of reprints containing a note 
on the kiln was speedily exhausted. Twenty kilns are now working 
in various parts of India. 

2. Charcoal bbiquetting. 

A note embodying the results of the experiments on charcoal bri- 
quetting with different binders was published m the Indian Forester 
of February 1937. It describes the various binders such as cereals, 
Bauhinia retusa gum, tamarind (Tamarindus indica) seeds, etc., tried 
for briquetting charcoal intended for domestic use. The cereals and 
tamarind seeds are ground into a powder and then boiled in water to 
form a paste before they are mixed with the charcoal in the grinding 
mill. Rice {5 per cent.) and tamarind seeds (6 per cent.) gave the 
strongest briquettes. The cost of briquetting using these binders worked 
out at Re. 0-3-11 and Re. 0-2-11 respectively per Bengal maund, and 
they offer therefore commercial possibilities. 

3. Cultivation of medicinal plants. 

It was mentioned in last year's report that (1) Datura fastuosa, (2) 
Artemisia maritiyna (Kashjtfir variety), (3) Solanum indicum, (4) Hydro- 
cotyle asiatica, (5) Planlago psyUium, (6) Mentha piperata and (7) Carum 
copticum were grown successfully in the minor forest products garden. 
The cultivation of these plants was continued to confirm the previous 
year's results. 

The cultivation of pyrethrum (Chrysanthemum cinerariaefoXium) 
was also continued. The plants grown from seeds received from Japan 
and Belgrade were vigorous and healthy and began flowering in May. 
The flowering period, however, was very short due to the early and 
heavy monsoon which caused much mortality among the plants. By 
the end of the monsoon every one of the plants had been killed. Plants 
were again raised from seeds from plants which had been grown in the 
minor forest products garden during the previous year. The germina- 
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tion of these seed* was peculiar in that it continued over a period of two 

months, a few seeds germinating almost every day during the period. 
The new seedlings have been transplanted, some to open beds and some 
to pots. They were healthy at the end of the year under report. 

The cultivation of Derris eUiptiea and D. malacc&nsis was continued, 
but the rate of growth was very low and the root system was poor. 
These plants cannot apparently be grown on a commercial scale in a 
climate like Dehra Dun. Some cuttings of the above two species of 
Derris were received towards the end of December from the Malayan 
Agricultural Department through the courtesy of the Imperial Council 
of Agricultural Research. The end of December is about the worst 
time for planting tropical cuttings in Dehra Dun on account of heavy 
frost, and the cuttings failed to strike root in spite of various devices 
improvised to keep them warm. 

Datura stramonium was tried, but became sickly during the summer 
and the plants died one by one, apparently unable to stand the dry 
heat. 

Arrangement* were made with the Forest Botanist to obtain seeds 
of medicinal plants from various botanical gardens and universities, 
etc., in Europe, America, and China, by exchange, and several packets 
of seeds were received towards the close of the year. Our thanks are 
due to the Forest Botanist for his co-operation in the matter. 

4. Match woods. 

A list of Indian woods tried for match manufacture was published 
during the year. Anyone interested can obtain a copy by applying to 
the Utilization Officer, New Forest P. 0., Dehra Dun. 

5. Collection of information on drugs o* forest importance. 

This work, which is being carried out in conjunction with the Bio- 
chemist and the Forest Botanist, was finished during the year, except 
for the addition of some further information collected recently. 

6. OUTTURN OF MINOR FOREST PRODUCTS (DRUGS), 

It was mentioned in last year's report that a circular had been sent 
to all forest officers in India asking for information on the minor forest 
products within their jurisdiction. Replies have been received from all 
provinces and from many States, and the information is now being 
tabulated and recorded. Our thanks are due to all those who responded, 
for their co-operation in the matter. 
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T. Substitute fob cork for usf as insulators in refrigerators. 

This enquiry was not continued during the year as the production 
of extremely fine glass wool by a patented process recently discovered 
in Germany makes any other material uneconomical for the purpose 
in view. 

8. Enquiries. 

Over 400 enquiries dealing with the supply, collection, marketing, 
prices, etc., of minor forest products were dealt with during the year. 

Paper Pulp Section. 

I. Experimental Factory., 

1. Disintegration of bamboos. — The newly designed feeding equip- 
ment to the disintegrator did not give improved results as regards the 
flattening and partial crushing of bamboo stems. It was consequently 
decided to have a suitable equipment designed and made by an outside 
engineering firm. Negotiations in this connection are in progress with 
Messrs. The Kumardhubi Engineering Works, Ltd.> Kumardhubi 
(Bengal). 

2. Semi-commercial tests on Bambusa ttdda (miimga), Dendrocalanws 
longispatkns (orak) and Teinostochyum dullooa (dolu) were carried out 
and completed. The factory experiments confirmed the laboratory 
results as regards the suitability of the above species for pulp and paper 
making. Factory trials were also carried out on the production of 
pulp and paper from a mixed lot of the following five species from 
Bengal :— 

(1) Oxytenanthera auricuiata (kaliserri). 

(2) Dendrocalarmis hamiltonii (hokwa). 

(3) Dendrocalamus longispathus {orah), 

(4) Bambusa tulda (mitenga). 

{5) Teinostachyum dullooa (dolu). 

Equal quantities of each of the five species were taken, 
and the digestion, bleaching, etc., were carried out 
under normal routine conditions. The yields of pulp and 
paper and the quality of paper produced were about the 
same as those for the individual species, thus showing 
that mixed species of bamboos could be used for the 
manufacture of pulp or paper on a large scale. 

3. Pulp and paper making tests were carried out on Anikistiria 
gigantea (vlla grass) from Kheri division, U. P. The grass gave poorer 
results than those obtained in 1934 from a consignment of the same 
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grass from the same division. Not only were the yields of pulp and 
paper appreciably less, but both pulp and paper showed shives, in spite 
of the more drastic bleaching treatment employed. On enquiry it 
turned out that the first lot (1934) was cut from a fire-protected area 
and the second lot (1936) from an area subjected to annual burning. 
This factor might have had an influence on the quality of the two lots. 
There are other factors, however, which might also have influenced the 
quality. They are (1) the different times of the year at which the two 
lots were cut, (2) the different ages of the two lots, and (3) the quality 
of the soil and drainage of the ground on which the two lots were growing. 
In order to find out exactly which factors are likely to influence the 
quality of grass for paper-making, it is proposed to obtain small samples 
of the grass from different areas, cut at different times of the year, and 
to test them in the laboratory for yield of cellulose and consumption 
of chemicals. The Conservator of Forests, Eastern Circle, U. P., has 
already made arrangements for the supply of the different samples. 

4. Paper-making trials were carried out on Saceharum munja (muiyj 
grass) sent by the Radhasoami Satsang Sabha, Dayalbagh, Agra. The 
quality of the paper obtained was fairly satisfactory, but the consump- 
tion of chemicals was rather high. Further experiments will be carried, 
out to try and reduce the consumption of chemicals. 

5. A series of paper runs were made, using the samples of Indian 
china clays sent by Messrs. The Titaghur Paper Mills Co., Ltd., The 
Bengal Paper Mills Co., Ltd., and The India Paper Mills Co., Ltd., and 
a sample of English china clay, to test the comparative suitability of 
various clays as paper fillers. The experiments show that the Indian 
china clays are quite suitable and satisfactory and they are also reported 
to be cheaper than imported clays. 

6. Experiments were carried out on the production of kraft pulp 
and paper from Dendrocalamus strictus (salia), sent by Messrs. The 
Orient Paper Mills Co., Ltd., and Dendrocalamus longispathus (orah). 
"Whilst fairly satisfactory pulp was obtained, the paper produced was 
poor in strength, partly owing to defective press rolls on the paper 
machine and partly due to the lack of a Jordan or refiner in the experi- 
mental factory. The experiments will be continued after the press 
rolls have been put right. The indications that good kraft can, how- 
ever, be made in India from bamboos, are distinctly hopeful. 

7. Packing paper. was prepared from bagasse (crushed sugar cane) 
for exhibition in the Sugar Court at the Agricultural and Industrial 
Exhibition at Lucknow, 

8. Manufacture of paper, board*, etc.— -About four tons of writing, 
printing, type and packing papers and mounting and drying boards 
were produced in the experimental factory during the year under report. 
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About 2j tons of paper and boards were supplied to the various offices 
of the Forest Research Institute and College, to the Government of 
India Press for the annual report, and to the Silviculturist, Punjab, 
and the Forest Research Officer, Bihar, for some special work. 

y. The erection of the small mechanical pulp grinder obtained from 
Messrs. J. M. Voith (Oermany), was completed towards the end of the 
year under report. Experiments on production of mechanical pulp 
from bamboos and a few selected species of soft woods will now be taken 
in hand. 

II. IiABORATORY. 

1. Pulp for artificial silk.— Experiments on the purification of bamboo 
pulp for the rayon and staple fibre industries were discontinued, pending 
the report of investigations by the Industrial Research Bureau on the 
possibilities of starting such industries in the country. 

2. Experiments on the digestibility and bleachability of bamboo 
chips, supplied by the Kankinara Paper Mills, the Bengal Paper Mills 
and the India Paper Pulp Co. were completed and a report was made 
to the Paper Mills, The results confirmed the expectation that the 
opening out and the partial crushing of chips helped considerably in 
obtaining uniformly well digested and economically bleachable pulp. 

3. Investigation on the causes of discoloration of bleached pulps 
and papers (one of the problems referred to the section by the Indian 
Paper Makers Association) was taken in hand. No conclusive results 
have yet been obtained. 

4. Physical teste (tensile, bursting, folding, tearing, bulk, etc.) on 
papers prepared in the factory in connection with the experiments on 
the suitability of Indian china clays, were carried out and tabulated. 
The physical properties (specific gravity, grit, water of combination, 
ate.) of the various samples of clays were also examined. 

5. Kraft pulps were prepared from Dendrocafamus striclus and their 
strengths (tensile, bursting and tear) were compared by the standard 
British Pulp Evaluation method with samples of three brands of wood 
kraft pulp obtained from Sweden. The samples of the Indian bamboo 
pulp sheets, gave a higher breaking length and burst factor than those 
of the pulp sheets prepared from the Swedish pulps. This demonstrates 
that it is possible to produce kraft papers from bamboo as good as the 
wood-pulp kraft papers imported into this country from Sweden. 

Strength tests (tensile and bursting) were also carried out on ten 
different samples of Swedish Kraft papers, obtained from Messrs. The 
Vulcan Trading Co., Bombay. 

6. Four grasses, munj, kans, dab and gandor, supplied by the Radha- 
soami Satsang Sabha, Dayalbagb, Agra, were tested for the production 
of bleached and wrapping paper*. 
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7. Pulp and paper-making teste were carried out on Andropogon 
schoenanthera {botha grass) at the request of the Working Plan Officer, 
No. II Anantpur division (Madras). 

8. Boiler feed water. — "Routine analytical tests in connection with 
the softening of the boiler feed water were carried out as and when 
required. 

III. Tours ant> enquiries. 

1. At the request of the Mysore Government, Mr. Bhargava visited 
Bangalore and Bhadravati in June 1 9.36, to give advice to Messrs. The 
Mysore Paper Mills Co., Ltd., regarding the specifications of machinery 
for the Mills and other matters connected with the project of manufac- 
turing paper in the State. 

2. In August 1936, Mr. Bhargava visited Dayalbagh, Agra, to 
discuss a project for the manufacture of paper from grasses grown on 
the estate. 

3. In September 1936, Messrs. The Orient Paper Mills Co., Ltd., 
invited Mr. Bhargava to Calcutta to discuss their project for the manu- 
facture of paper. 

4. Correspondence was carried on with Government departments, 
commercial firms and private individuals in connection with the technical 
enquiries referred to the section from time to time. 

TV. Training of Apprentices. 

At the request of the Siam Government, two apprentices, Nai Sawai 
Supayasermsri and Nai Pairojna Dharmateha, were admitted to the 
section, in September 1936, for training in the technology of bamboo 
pulp and paper manufacture. The apprentices have nearly completed 
their course of training. 

V. Forest Utilization Conference. 

The Forest Utilization Conference, held at Dehra Bun in March 
1937, recommended the following species to be tested for the production 
of mechanical pulp : — 

1. Broustonetia papyri/era. 

2. Pinvs longifoUo. 
Z, Macar&nga gpp. 

4. Excaecaria agal&ocha. 
6. Bombaz makfomewn. 
6 t Eryihtin* Bvhm<m, 
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7- Buteafrondosa. 

8. BosweUia serrata. 

9. Eucalyptus globule. 

10. Slerculia spp. 

11. Abies pindrow. 

12. Picea morinda. 

13. Kydia calycina. 

14. Gmdina arborea. 

15. Tetrameles nudiiora. 

16. Aialfotus philippinensis. 

17. Teak saplings. 

Experiments on Brousfxmetia papyrifera and Ptwws longifolia have 
recently been taken in hand. 

VI. Grants. 

1. The Indian Paper Makers' Association (Messrs. The Titaghur 
Paper Mills, The Bengal Paper Mills, The Indian Paper Pulp Co. and 
The Deccan Paper Mills) contributed during the year Ks. 3,250 and 
Messrs. The Upper India Couper Paper Mills, Lucknow, Rs. 250 as a 
voluntary grant towards the expenses of the research work being done 
at Dehra Dun on problems of importance to the paper industry. These 
grants made by the Indian mills symbolizes the recognition of the value 
of research by the industry and insures close co-operation between the 
paper mills and the Forest Eesearch Institute. Such co-operation can 
but react to the benefit of the industry generally. 

2. The Imperial Council of Agricultural Research has also made a 
grant of Rs. 15,000 to the Forest Research Institute, for investigating 
the possibilities of manuiacturing wrapping papers, insulation boards, 
straw-boards, etc,, from bagasse (crushed sugar cane). Arrangements 
for carrying out the investigations are well under way and it is expected 
that experiments will shortly be started. 

Timber Development Section. 

This section was inaugurated from 1st April 1936. 

The Timber Development Officer made a start by writing up some 
ihort popular booklets on the following subjects : — 

1. Wood's challenge to steel and concrete, 

2. Relative economy of wood, steel and concrete structure*. , 

3. Manufacture of small dimension stock as a rural industry. 
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4. The truth about fire hazard in timber structures. 

5. Cheaper and better gable roofing with wood shingles. 

6. Treated wood for earthquake resistant structures. 

7. Treated wood poles for electric distribution and service. 

S. Preservation of Indian wood with Asci\ wood preservative. 
9. Special factors affecting timber design. 

10. Better and cheaper fencing. 

11. How to build earthquake and storm-proof houses. 

12. Superiority of treated wood as modern structural material. 

13. Relative cost of treated electric poles and overhead construc- 

tion in India and abroad. 

14. Specifications for treating wood poles for overhead electrical 

construction. 

16. Treated timber bridges for Indian highways and railways. 

16. The role of timber in hangar and aerodrome structures. 

17. Wood versus steel for framed buildings. 

18. How to build fire-resistant timber structures. 

In addition, several thousand leaflets describing the demonstration 
treated timber house, the demonstration treated timber highway bridge, 
and the demonstration laminated wood bowstring foot-bridge erected 
at the Lucknow Exhibition were distributed free to visitors at the 
Exhibition and to many engineers and others likely to be interested. 

Timber Development demonstration at the Agricultural and 
Industrial Exhibition, Lucknow. 

The Timber Development Ofiicer designed the two demonstration 
timber bridges and the all-wood earthquake and termite resistant house 
at the Lucknow Exhibition. These were greatly appreciated and pro- 
vided an impetus to the cause of wood in two important lines, namely 
highway bridges and earthquake resistant houses. One of the two 
bridges was designed for 8 British units of highway loading and had a 
clear span of 48 ft. and a width of roadway of 16 ft. No structural 
member of this bridge was longer than 25 ft. and no cross-section was 
larger than 12* Xl2*. All the bridge truss members were treated under 
pressure with Ascu. The bridge was successfully tested at Dehra Dun 
by loading it with a 12$ ton steam road roller and by having about a 
hundred men standing on it at the same time. 

The second bridge put, up at the Lucknow Exhibition was of a lami- 
nated type, in which the compression member was an arched bowstring 
consisting of sections not longer than 6 ft. each. The bridge was used 
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as a foot-bridge leading op to the house over some water and had a span 
of 22 ft. This bridge was designed to show that such bridges are very 
practicable. Bridges of this type can be used up to spans of about 
100 ft. The sections can easily be standardized, and made on mass 
production lines, so that portable foot-bridges for longer spans are also 
practicable. 

The all-wood demonstration house had 8 rooms (five downstairs 
and three upstairs). It had also an open cantilever verandah, and two 
glazed verandahs on the first floor and a good open verandah on the 
ground floor on the front side of the house. Two kinds of roofing, one 
of which was under experiment, were used on the house. A type of 
box-girder roofing, using Ascu treated 3 and 5-plywood, was provided 
for part of the roof and the remaining part had Ascu treated wood 
shingles. The experience gained at the Exhibition with the two types 
of roofing showed, that for conditions in India, the shingle roof is superior. 
In conclusion it may be said that this exhibition house definitely served 
its purpose in stimulating interest in treated wood structures. 



Tests with treated plywood fob cheap booping. 

Several test roofing panels of 3-plywood and 5-plywood were 
installed in the Wood Preservation teat yard on a framework at a sloping 
angle before the rains started in June 1936. Some of the panels were 
treated with Ascu alone and some were given a supplementary treatment 
with either petroleum asphalt suspended in crude oil, or with petroleum 
asphalt alone. Fine gravel was sprinkled over the asphalt when it was 
hot. After 9 months' exposure to the elements, including about 100 
inches of rain, the indications are that all the joints of the treated panels, 
which were of imported 'alder, have stood up very satisfactorily against 
rain. The chief defect appears to be superficial splitting, which does 
not however appear to become much worse after the first 6 months. 
Observations will continue to be made on these panels and a note made 
in next year's report as regards their condition. 



Collection of information regarding the availability op com* 

MERCIAL TIMBERS. 

During the year, questionnaires were sent out to all provincial Forest 
Departments asking for information regarding the availability of those 
species which might command good markets if treated with an efficient 
wood preservative. Considerable information of value has been collected 
as the result of this investigation. 
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COLLECTION OF INFORMATION REGARDING THE COST OP ENGINEERING 
STRUCTURES USED IN PUBLIC WORKS DEPARTMENTS. 

Questionnaires were also sent out during the year to the Chief Engi- 
neers of provincial Public Works Departments asking for information 
on the cost of the more important types of engineering constructions 
used by the department. Beplies from most provinces have been 

received. 

Treated wood poles for overhead electrical transmission. 

It is gratifying to record that as a result of the activities of the Timber 
Development Officer, practically all provincial Electric Inspectors have 
removed the ban on the use of treated wood poles by electrical licensees. 
This has resulted in numerous enquiries and schemes for utilising treated 
wood poles in place of the usual metal pole. 

Tour for Timber Development. 

At the commencement of the year the Timber Development Officer 
toured India and met and conferred with several heads of Departments 
in Assam, Bengal, Bihar, the United Provinces, the Punjab, the North- 
West Frontier Province, the Central Provinces, Bombay Presidency 
and Madras Presidency. He also discussed the possibility of a more 
extended use of treated timber in harbour construction with the Chief 
Engineers of the Port Trusts of Calcutta, Bombay, Madras, Cochin and 
Vizagapatam. 

Installation op Ascu wood preservation pressure plants. 

At the commencement of the year, when the Timber Development 
Section was inaugurated, there were in India only two Ascu wood preser- 
vation plants working under the auspices of the Agriculture and Fisheries 
Department of the Madras Government, and two wood preservation 
plants belonging to the Ascu Wood Preserving Agency. During the 
year under review, the Government of Travancore started operating a 
large-sized plant and they have already treated a few thousand poles for 
electrical distribution purposes. The Government of Mysore also 
treated over a lakh of metre gauge and narrow gauge sleepers with Ascu, 
mostly of Di-pterocarpus indicus. Several thousands of these sleepers 
were for the Madras and Southern Mahratta Railway. Messrs. Calen- 
der's Cable & Construction Co., Ltd., put up Ascu pressure treating 
plants in the United Provinces, Bihar, Bengal, Madras and Bombay. 
These plants were all designed to treat timbers up to 40 ft. in length and 
18* in diameter. The Forest Department of the United Provinces also 
put up a small portable Ascu pressure plant in Haldwani division. The 
Government Carpentry School at JuHundur put up an Ascu pressure 
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plant. Building contractors in Amritsar and Lucknow put np two 
more Ascu pressure plants. The Vizagapatam harbour authorities 
started operating their Ascu pressure plant, and the State Engineer of 
Bastar started treating timber with Ascu under pressure in a 40 ft. 
cylinder. The Government of Mysore have expressed their intention 
of putting up a second plant for treating timber with Ascu. The Govern- 
ment of Hyderabad have also expressed their desire to put up one large- 
sized Ascu pressure treating plant and one small-sized experi- 
mental Ascu pressure treating plant. The State of Jodhpur 
and the Zamindari of Balrampur have placed orders for two Ascu pres- 
sure plants. In short, at the end of the year under review, there were 
twenty Ascu pressure wood preservation plants either actually func- 
tioning or definitely on order. 

In view of the above facts it would appear that commercial wood 

preservation has definitely come to stay in this country. It is expected 
that there will be further developments to report by the end of next 
year. 

Apologies are due to the Government of the Federated Malay States 
for the statement made in last year's report that the Government of the 
Federated Malay States had definitely decided to put up an Ascu plant. 
The mistake was due to a misunderstanding. Some experimental treat- 
ment with Ascu is being done in the Malay States but this is being done 
in an existing plant. 

Deputation op outside officers to Dehra Dun to investigate 
treated timber utilization. 

Mr. D. G. Plumley, State Engineer of Bastar State, and Mr. Jagdish 
Prasad, a Public Works Department engineer of the United Provinces, 
were deputed to the Forest Research Institute by their respective Gov- 
ernments to investigate and report on the question of a more extensive 
and efficient utilization of indigenous timbers in constructional work. 
It is understood that the latter's report is being printed. The draft 
reports of these two officers were very favourable to the cause of timber. 

Mechanical Sub-Section. 

1. Due to the heavy rush of work experienced during the year the 
existing stafi was not found adequate to cope with all the orders. Never- 
theless 500 jobs were completed during the course of the year, in addition 
to the usual large number of jobs of everyday routine. 

2. In the Paper Pulp Section considerable alterations were made 
during the year under review. The lean-to machine shop on the north 
side of the paper pulp'workshops^was^extended to take moif machines. 
A 30 fi.P. motor was installed there alter providing the required electm 
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mains to run it. A main shaft drive for this motor was also installed. 
The new mechanical pulp grinding machine was erected in the extension 
on receipt. The disintegrator was dismantled from its old position and 
erected in a different position. The bamboo and grass cutting machines 
were also installed in their new places, and a press was made for making 
sheets of fibre boards from bagasse. The old- defective digester was 
taken down and discarded. Specifications were prepared for a new 
digester and the digester itself was received at the end of March. New 
rustless steel liners for the rod mill were received during the year, and 
after removing the old ones, the new ones were grouted into position 
with the help of molten zinc. The chemical laboratory of the Paper 
Pulp Section was also extended and water and gas connections were 
provided. The south verandah of the Paper Pulp hall was enclosed for 
use as a paper store. The new laboratory beater, the standard pulp 
sheet machines and a pulp press were also installed. 

3. Id the Seasoning Section, one of the four new kilns of improved 
design was completed during the year. One of the humidity chambers 
was lined with galvanised sheeting, and a new door of an improved 
design was made and tested successfully. One very delicate piece of 
apparatus was made for the measurement of the diffusion of moisture 
in wood. Another delicate piece of apparatus of pure copper was built 
for the measurement of the thermal conductivity of wood and other 
insulating materials including liquids. Two sets of the various parts 
of the new electric moisture meters were made for trial purposes. 

4. In the Timber Testing Section one Buckton machine was given 
a complete overhaul. 

5. In the Wood Preservation and Timber Development Sections 
numerous heavy fittings were made for the three wooden bridges for the 
Lucknow Exhibition. A large number of fittings and bolts were also 
made for the wooden house for the Lucknow Exhibition. A small Ascu 
plant was erected and connected up with the laboratory plant. 

6. On the electrical side, the three D. C. generators with their switch 
boards, all the electric motors of various sizes and their switch gear, 
all light and power wiring circuits, ceiling and table fans, and other 
miscellaneous electrical appliances in the laboratories of all branches were 
maintained in good order. 

7. The 4 motor lorries, the fire appliances in the Institute, and the 
railway track and trucks were maintained in good order. The steam 
boilers were also maintained in good order. 
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CHAPTER VT.— CHEMISTRY BRANCH. 

The following programme of work was undertaken during the year 
under report :— 

1. General study of the chemistry and commercial uses of the minor 
forest products. 

A. — Drugs : — 

(i) Vitex negundo, Linn, and V. peduncularis, Wall. 
(ii) Curcuma angustifolia, Roxb, 
(iii) Fish poisons. 

R.— Oils and Fats :— 

(i) Ximenia americana, Linn, 
(ii) Litsaa chinensis, Lamk. 
(iii) Bauhinia variegata, Linn. 

C. — Other products : — 

(i) Eupatoriwn odoratum, Linn. 
(ii) Osyris tenuifolia. 
(iii) Saussurea lappa, Clarke. 

2. Forest Soils. 

3. Miscellaneous enquiries. 

1-A. — Drugs, 

(i) Vitex negundo, Linn.— It was reported last year that new leaves 
of the plant (March-April) contain a glucoside (M. P. 154° C.) which in 
mature leaves is absent. It was also reported that this glucoside on 
hydrolysis with alkali -breaks up into para-hydroxy-benzoic acid and 
another crystalline glucoside (M. P. 173-74° ft). Further work on the 
elucidation of its chemical constitution indicates that the molecule of 
the glucoside consists of three parts namely, glucose, para-hydroxy- 
benzoic acid and an unidentified substance, which is extremely sensitive 
to acids, least trace of which even at room temperature decomposes it 
into a dark brown amorphous substance, insoluble in any of the common 
solvents. Chemical investigation had led to our suggesting a tentative 
formula C 2 H 24 O u for the parent glucoside and C 13 H 2a O, for the 
second. Further work is in progress to isolate and identify the third 
part of the molecule of the glucoside. 

Vile* peduncularis, Wall.— The leaves on successive extraction with 
different solvents yielded 3-7 per cent, extractives to petroleum ether ; 
2*5 per cent, to ether sulphuric ; 1*3 per cent, to chloroform ; 10-2 per 
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cent, to alcohol and 11*9 per cent, to water. The ether and chloroform 
extracts mainly consist of fata, resins, etc. But from the alcoholic 

extract an amorphous glucosidal substance has been isolated. Both 
the glucoside and its hydrolysis product being amorphous, much pro- 
gress could not be made. This, however, is being examined in greater 
detail. Apart from the glucoside, a minute quantity of an alkaloid haa 
also been isolated. 

(ii) Curcuma angustifolia, Roxb. — Roots of various species of Cur- 
cuma are said to be pharmacologically active and in the Ayurvedic 
system of medicine are prescribed for various ailments. The main con- 
stituent of the roots is starch, though some possess varying amounts 
of essential oil and colouring matter also. The nature of the starch from 
G. angustifolia does not appear to have been studied, even though it is 
an article of trade (known as taukir or tikhur in Madras and Travan- 
core) and the starch is considered as good as the true arrowroot and is 
given to infants and invalids. The sample of Curcuma examined here 
gave on successive extractions with different solvents the following 
percentages of extracts : — 

Per cent. 

Petroleum ether 0-0 

Ether .......... 3-0 

Chloroform 0*7 

Aloohol Ol 

The roots contained traces of sugars and 60-0 per cent, of starch. 

There appears to be some doubt as to its eorrect botanical identity 
and therefore detailed examination has been left over for future work. 

(iii) fish poisons. — During the year we have explored several other 
plant products which are reputed as fish poisons. Of these only Millettia 
pachycarpa, Benth., roots have given rotenone, total ether extractives 
being 3*5 per cent. At present, our work on fish poisons is only ol an 
exploratory character and we are concentrating attention to discover 
those that contain rotenone or allied products, thus obviating, for the 
present, the tedious biological experiments which alone are the final test 
for their insecticidal value. 

The existence of rotenone in MiUettia ■pachycarpa is both interesting 
and important and work on this will be extended. The proper age of 
the roots and the season of collection appear to be important points to 
bear in mind. The other species MiUettia auriculaia, Baker, which is a 
pest in some of our forests, has not yet yielded any rotenone but the 
work is being continued. 

It would be interesting to add that work on fish poisons is attracting 
the attention of the Government, and the Imperial Council of Agricultural 
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ftesearch have spent, during the last year and a half a considerable sum 
of money on exploratory work. 

l-B.—OUs and fed*. 

(i) Litacea ckinenm, Lamk. Syn., L. sebifera, Pers. vera. Maida 
Ldfcri (Hind). — The work on extraction of lauric acid has already been 
mentioned in the past reports and it has now been extended to L. chi- 
nensis which grows commonly in some of the forests in the United Pro- 
vinces. Its berries yield 64-7-1 per cent, of kernels containing 36-56 
per cent, of a crystalline fat of the following constants :— 

Specific Gravity at 30° C. °"9 1& 

Refractive Index at 30" C. 1-4461 

Iodine value (Hanua) .... . 6*3 

Saponification value ...... 2744 

Acid value 4-5 

Further work has shown that the fat consists of 93 per cent, of trilaurin 
and as such it adds another source for the exploitation of lauric acid. 

(ii) Ximenia amerimna, Linn.— A detailed examination showed that 
the main constituent glycerides in the oil are cerotic (15 per cent.) ; 
ximenic (hexacosenic) (15 per cent.) ; oleic (61*0 per cent.) and linoleic (7 
per cent.). The interesting feature of this oil is the presence of a new 
unsaturated acid, ximenic acid, which has not hitherto been reported 
to be present in vegetable oils and fats. It belongs to the oleic acid 
series, forms a dihydroxy derivative M. P. 118-119° C. and on catalytic 
reduction is converted into cerotic acid. Further work on the elucida- 
tion of its chemical constitution is in progress. 



• 1-0,— Other Products. 

(i) Eupatorvum odoruium, Linn.— The Eupatorium of American origin 
is known to yield essential oils, the main constituent of which is dimethyl 
ether of thymohydro-quinone. The Indian species do not appear to 
have been studied and it was thought desirable to take up this investiga- 
tion. Collection of this plant material was made in Assam but when 
received in Dehra Dun it had dried up and lost almost the whole of its 
essential oil, the yield being only 0-1 per cent. The oil was dark-green 
in colour, of density 0*9513 and refractivity 14975 at 20° C. A detailed 
examination of the oil will be made as soon as sufficient quantity of the 
plants is available. 

(ii) Osyris tenuifolia.— Reference was made to the so-called East 
African sandalwood oil last year and the constants of the oil from Tan- 
ganyika were given. In order to be certain of the genuineness and 
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purity, it was thought desirable to distil the oil in Dehra Dun from the 
stem a ad roots of 0. tenuifolia, both obtained from Tanganyika. Both 
the stem and the roots had 13*3 per cent, moisture and 3-6 per cent, of 
the light yellowish brown essential oil, having an odour similar to that 
of the Indian sandalwood oil but fainter and more pungent. The 
constants for the oil distilled in Dehra Dun and that obtained from 
Tanganyika are given below : — 



Colour 

Specific gravity at 20° C. 

Refractive index at 20° C. 

Angle of rotation 

Ester value , 

Ester value after acetylation 



Distilled in Distilled in 
Tanganyika. Dehra Dun. 

Light yellow. Light yellow. 
F 0-9674 0-9497 

1-4996 1-5O00 

—47-1° —66-47° 

Nil 16-4 

181 220- 



It is obvious from the above that the oil distilled in Dehra Dun is 

richer in alcohols. To determine the amount of santalol, the oil was 

fractionated at 4-5 mm. pressure when about 65 per cent, distilled at 

160-165° C. This was the main fraction consisting mainly of the free 

alcohols and had a specific gravity 0-9526 at 20° C. ; refractive index 

1-5010 ; angle of rotation —58- 14° ; ester value 14-9 ; and ester value 

after acetylation 233*86. It reacted readily with phthalic anhydride 

to form an acid phthalate, a thick viscous oil, and attempts to obtain 

strychnine phthalate compound resulted in getting a viscous oil. On 

regenerating the sesquiterpene alcohols from this by saponification with 

alkali and steam distillation, an oil was obtained which resembled santalol 

in smell and had the following constants : — 

Density at 20° C. 0-9771 

Refractive index at 20° C. ...... 1-6030 

Angle of rotation — 43-5° 

These constants are well within the limits for <x and (3 santalol but 
its further confirmation is necessary. On the presumption that the 
purified oil is santalol it represents about 45 per cent, on the original 
oil. This work is being continued. 

(iii) Saussurea lappa, Clarke, vern. Kuih, — Further work on hah 

(Costus root) grown in British Garhwal confirms the statement made last 

year that this product compares very favourably with that of Kashmir. 

The following table gives the description and essential oil contents of 

the samples analysed : — 

Oil per 

cent, on 
Moisture zero snoia- 
per cent, ture basis. 

Boots from Bhuna nursery {1 0,600'), 1931 plants, col- 
lected in September 1930 15-3 3-1 

From Biatola nursery (11,500'), 1931 plants (direct sow- 
ing) collected in September 1936 .... 14-2 4-2 

The roots from Kashmir, on average, contain 2—4 per cent, oil, according to age. 
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2.— Forest Soils. 

An attempt is being made to study the nature of forest soils and for 
this purpose data is being collected. Soils from typical forests of Acacia 
surulra, Shorea robusta and Tectona grandis have been examined but the 
work is yet id a preliminary stage and it is premature to report results 
and conclusions. A number of analyses of stray samples of soils, received 
from forest officers, have also been carried out. 

3. — Miscellaneous Enquiries. 

(i) Certain manufacturers complained to us that match splints, 
from semal {Bombax malabaricum) grown in the United Provinces, are 
too dark, which colour deepens further on processing and that they 
therefore compare unfavourably with semal from Assam. On exami- 
nation, it was noticed that the red brown colour was not on the 
surface only but permeated all through the cells of the wood. Solvent 
extraction removed the colouring matter which on examination was 
found to be acidic in nature. Consequently an alkali treatment fol- 
lowed by slight bleaching appeared to be the solution of the difficulty. 
After a series of tests, it was found that soaking of the splints in 1 per 
cent, caustic soda and subsequent bleaching with calcium hypochlorite 
(Perchloron) of strength — 0*35 pts. in 100 pts, of water gave satisfac- 
tory results and the finished splints were very much lighter in colour. 

(ii) A large number of analyses were undertaken on behalf of forest 
officers, officers of the Institute and other departments of the Govern- 
ment, and of these mention may be made of the following :— Artemisia 
maritima ; tree killers ; arsenated pulp boards ; Betula sp.> etc. 



. . , Summary. 

It has already been'.reported last year that the study of Vitex negundo 
and V. peduneularis was taken up with a view to discovering the active 
principle responsible for the medicinal properties attributed to these in 
the Indian system of medicine. Vitex peduncular is, for instance, is a 
well-known remedy for black water fever. Our investigations have 
shown that it contains a glucoside and an alkaloid, identity of both of 
which has not yet been established. From V. negundo, on the other 
hand, has been isolated a glucoside, constituents of which are glucose, 
para-hydroxy-benzoie acid and an unidentified substance. To para- 
hydroxy-benzoic acid could be attributed the antipyretic and disinfectant 
properties of this drug. 

Of the fish poisons that are under investigation the discovery of 
rotenone in Millettia pachycarpa is interesting. 
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The study of the indigenous sources of lauric acid which has been 
mentioned in previous reports, has now been extended to Litsmt ehi- 
iumsis, the fat of which contains 93 per cent, of trikuirm. Another oil 
that has been investigated during the year is from the seeds of Ximenia 
americana. The discovery of a new fatty acid, which has been desig- 
nated as Ximenic acid, is of interest. 

Under the heading of essential oil has been mentioned the pleasant 
smelling oil from Osyris tenuifolia which grows in East Africa. The 
oil is very similar in odour to sandalwood oil and contains about 45 per 
cent, of a sesquiterpen alcohol which probably is santalol but its iden- 
tity requires confirmation. 
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APPENDIX I. 



ISO 



Publications of 1936-37. 



Title <rf Publication. 



Author. 



Date ol issue. 



FOBBST BECOBDS. 

Preliminary Survey of the Forest Types of India 
and Burma. 

Result* obtained with a timber drying kiln heated 
directly by Furnace Gases. 

Standard and Commercial Volume Table* for Dal~ 
bertfia »U$qo. 

A Stand Table for Cbir evenaged high Forest 

Minor Forest Producte of Chakrata, Dehra Dun, 
Saharanpur and neigh bouring Forest Divisions ; 
Part 1.— The Oil Bearing Seeds. 

Entomological Investigations on the Spike Disease 
of Sandal (27) Chryaomelidae. 

A Survey of the damage to teak timber by the 
Beebote-boret throughout the main teak- 

bearing forests of Burma. 

Immature Stages of Indian Coleoptera (19) An- 
thribidae. 

Bntomologlcal Investigations on the Spike Disease 

of Sandal (28) Cicadidae (Hompt.). 

New Indian Cerambycidae 

New Indian Tlngitidae .... 



Zwei neue Calllrrhipls mit ihren Larven (Sanda- 
lidae, Col.). 

A note on Protecting Indian Structural Timbers 
against Are, termites, borers and fungi (rot). 

The formation of Heartwood and its amount in 
Deodar Timber. 

Entomological Investigation on the Spike Disease 
of Sandal (82) lygaeldae (Hemipt.). 

Cls Latr. et Anobiides nouveux dee lode* . 

Immature Stages of Indian Coleoptera (22) 

New Crossotaraus (Platypodidae Col.) 

Seed Weight*, Plant per cent*., etc. , for forest plants 
in India. 

Indian Terminalias of the Section of Pentaptera . 

Illustrations of Indian Forest Plants, Part IV 

Bntomologlcal Investigations on the Spike Disease 
of Sandal (28) Coreidae <fc Berytidae (Hemipt.). 

Some new Carabidae from India 

Immature Stages of Indian Coleoptera (20) Cara- 
bidae, 

Neue Brenthiden nnd Lyciden aus Indian . 

Entomological Investigations on the Spike Disease 
of Sandal (30) Reduviidae (Hemipt.). 

On the Biology of the Bostrychidae . 



H. <3. Champion 
S. N. Kapnr . 
M. A. Kakssai 



S. Eiishna, 8. V. 
Pnntambekar and 
M. B. Ealzada. 

N. C. Chatterjee A 
A O. D. Bhastn. 

D. J. Atkinson 



J. C. M. Gardner . 
N. C. Chatterjee . 

J. C. M. Gardner . 

C. J. Drake & M. E. 
Poor. 

Frit* van Emden . 
S. Eamesan . 
M. A. Eakani 

N. C. Chatterjee . 

M. Pic . 

J. C. M. Gardner . 
C. F. C. Beeson 
J. N. Sen Gupta . 

C. E. Parkinson . 
C. E. Parkinson 
N. C. Chatterjee . 

H. E. Andrewes - 
J. C. M. Gardner . 

E. Kleine 

N. C. Chatterjee . 



C. F. C. Beeeon A 
B. M. Bbatia. 



August 1980. 
July 1936. 

July 1986. 

August 1936. 
January 1937. 

July 1686. 
December 1936. 

August 1938, 

August 1936. 

August 1986. 
July 1936. 

August 1936. 

October 1986. 

(In Prs»».) 

(In Prttt.) 

(In Pre«*,) 
(In Pms.) 
(In Prett.) 
(July 1937.) 

(July 1937.) 
(July 1937.) 
October 1936. 

December 1936. 
December 1936. 

January 1937. 
December 1936. 

March 1987. 
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Publications of 1936-37— contd. 



Serial 
No. 


Title of Publication . 


Author. 


Date of Issue. 




FOREST RECORD S—cenW. 






28 


Entomological Investigations on the Spike Disease 
of Sandal (31) Dermaptera 4- Orthoptera. 


L. Chopard & S. C, 
Chatterjee. 


(July 1937.) 


29 


Immature Stages of Indian Coleoptera (21) C!e- 
ridae. 


J, C. M. Gardner . 


(July 1987.) 


SO 


Second Interim Report on Work nnder Project 
VIII (Testing of Indian Timbers lor Veneer 

and Plywood), 


W. Nagle 


(July 1937.) 




OTHER PUBLICATIONS. 


' 




31 


Annual Return of Statistics relating to Forest 
Administration in British India. 1934-35. 




October 19315. 


32 


Annual Return of Statistics relating to Forest 
Administration in British India, 1935-36. 




(In Preti.) 


33 


Forest Research and Indian Industry 




December 1935. 


34 


Rules for the Grading of Teak Squares (Reprint) 


L. N. Seaman &V.D. 
Lima ye. 


April 1936. 


35 


Forests in relation to Climate, Water Conservation 
and Erosion. 




(June 1937.) 


36 


The forest Research Institute and College, Central 

Library, Classified Catalogue, 1934. 




(In Preit.) 


37 




Hal. 


{In Prtn.) 


38 


Progress Report on Forest Research work in India, 
Parti.— The Forest Research Institute, 1935-36. 




December 1986. 


39 


Progress Report on Forest Research work in India, 
Part II.— Provincial Reports, 1935-36. 




(May 1937.) 


40 


Classified List of Forest Officers of the Indian and 
Provincial Forest Services and of the Indian 
Forest Engineering Service in India and Burma 
on 1st July 1936. 




February 1987. 


a 


Progress Report of the Forest College, Dehra Dun. 
193»-3fl. 




January 1937. 



Laurie, M. V. 

Kakazai, M. A. . 

Champion, H. G. 

Champion, H. G. 
Kakazai, M. A. . 

Sen Gupta, J. N. 

Champion, H. G. 

Sen Gupta, J. N. 

Champion, H. G . 



CONT RfeUTIONS TO SCIENTIFIC PERIODICALS. 
Silviculture. 

. What are the largest trees in the world ? (Ind. Forester, 

March 1936.) 
. Dry weight factor for koeh (alder) firewood. {Ind. 

Forester, April 1936.) 
. The regeneration of tropical evergreen forest*. (Ind. 

Forester, May 1936.) 
. Ground fires and fertility. {Ind. Forester, May 1936.) 
Gradations in thinning intensity. (Ind. Forester, June 

1936.) 
. Shade demander versus shade bearer. (Ind. Forester, 

June 1936.) 
. Maximum age attained by big timber trees. (Ind. 

Forester, June 1936.) 
. Best date for pre-monsoon planting of teak stumps. 

(Ind. Forester, July 1936.) 
Effect of current forest management on future timber 

supplies. (Ind. Foruier, Angus* 1986.) •■•■■■- ■• — 
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CONTRIBUTIONS TO SCIENTIFIC PERIODICALS— contd. 



Sen Gupta, J. N. 
Kakazai, M. A. . 
Champion, H. G. 
Kakazai, M. A. . 

Laarie, M. V, 
Champion, H. G. 

Beeson, C. F. C. . 
Gardner, J. C. M. 

Gardner, J. C M. 



Parkinson, C. E. . 
Parkinson, C. E. . 
Parkinson, C. E. . 
Raizada, M. B. , 



Limayo, V. I). 



Kapur, S. N. & Narayan- 
murti, D. 



Narayanamorti, D, . 
Chowdbury, K. A, 
Chowdhury, K. A. 

Ramaewami, S. . 
Kamesam, S. 
Bhargava, M. P. . 
Bhargava, M. P. . , 

Krishna, S. k Ghose, T. P. 
Krishna, S. & Ghose, T. P. 



Silviculture — contd. 
Regeneration of gurjan (Diplerocarpus). (Ind 

FcresUr, December 1936.) 
Precision of the standard Indian sample plot method. 

(Ind. Forester, January 1937.} 
Can you use a divinine.rod ? (Ind. Forester, February 

1937.) 
Note on method of calculation of average crop diameter 

in sample plot work. (hid. Forester, February 1937.) 
The beginning of teak plantation in India. (Ind. 

Forester, March 1937.) 
Which way conversion. (Empire Forestry Journal, 

Vol. 15, No. 1, 1936.) 

Entomology. 

Martesia : A Marine Borer. (Ind. Forester, Vol. LXIT, 
May, 1936, pp. 286-289.) 

A New Indian Species of Atractocerns (Col. Lymexy- 
lonidae). (Proc. Roy. Ent. Soc. Lond., Ser. B., Taxo- 
nomy, Vol. V, 1936, p. 181.) 

A new species of Dihammus from India (Col. Cerambyci- 
dae). {Proc. Hoy. Ent. Soc. Lond., Vol. VI, 1937, 
P. 8.) 

Botany. 

Flowering of Bombax malabaricuta. (Ind. Forester, 

March 1 1936, p. 165.) 
A new genus of the Connaracea. (Ind. Forester, May 

1936, p. 295.) 
On some little known and confused Indian TenninaHa*. 

(Ind. Forester, July 1936, p. 406.) 
Recently introduced or otherwise imperfectly known 

plants from the Upper Gangetic plain, Parts 1 and 2. 

{Jour. Bot. Soc, 1935 and 1936, pp. 339-49 and 146-67.) 

Utilization. 

Variation of properties of Dalbergia sissoo. (Ind. Fores- 
ter, July 1936.) 

A cheap and efficient electric moisture meter for wood 

designed at the Forest Research Institute, Dehra 

Dun. (Ind. Forester, September 1936.) 
The Electrical Resistance of wood and it* variation with 

Moisture Content. [Current Science, August 1936.) 
A fossil dicotyledonous wood from Assam. (Annals of 

Botany, Vol. L, No. CXIX, July 1936.) 
Terminal and Initial Parenchyma cells in the wood of 

Terminalia tomentosa W. & A. (The New Phytologist, 

Vol. XXXV, No. 4, October 1936.) 
Briquetting of Charcoal. (Ind. Forester, February 

1937.) 
Potentialities of wood fuel and charcoal for cheap power 

production in India. (Ind. Engineering, March 1937.) 
Prospects of the Paper Industry. (Commerce, 28th 

November, 1936.) 
The Paper Pulp Situation in India. (Pioneer Supple- 
ment, 9th January 1937.) 

Chemical, 

Occurrence of Derris elliptica in India. (Current Science, 
1936, Vol. No. 12, pp. 857-859.) 
, Constituent* .of the leaves of Vitex negundo. (Journal 
Ind. Chim. Soc., Vol. XIII, No. 10, pp. 634-640.) 
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PUBLICATIONS OF THE FOREST RESEARCH INSTI- 
TUTE, DEHRA DUN, AVAILABLE FOR SALE 



SILVICULTURE SERIES. 

Bdxlbtihs (Old Series). 

Parc» 

(exclusive 

of packing, 

postage, 

etc.). 
Re. a. -g. 

•4. Ficu* etastica : it* natural growth and artificial propagation, with a de- 
Bcriptiou of the method of tapping the tree and of the preparation of 
its rubber for the market, by JE. M. Coventry « . . 12 

Pamphlets. 

•6. Note on Forert Reservation in Burma in the Interests of an Endangered 

Water-Supply, by A. Rodger 10 

•8. Not* on the Collection of Statistical Data relating to the principal Indian 

Species, by A. M. F. Caccia . . . . . . 10 

•9. Tables showing the Progress in Working Plans in the Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1908, by 
the same author . . . . . . . . 10 

•10. Note on the Best Season for Coppice Fellings of Teak (Tectona grandiu), 

by R. S. Hole 040 

Btjixktots. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leete . . 10 
*8. Note on some Germination Testa with Sal Seed (Shorea roburta), by R. S. 

Troup 020 

•22. Note on the Cause* and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R. S. Troup . . .050 
•30. The Compilation of Girth Increments from Sample Plot Measurements, 

by R. S. Troup 020 

•33. Note on an Enquiry by the Government of India into the Relation 

between Forests and Atmospheric and Soil Moisture in India, by 

M.Hill 10 

♦41. Note on Weights of Seeds, byS. H. Howard, Revised by H. G. Champion 8 
•45. Note on the Miscellaneous' Torests of the Kumaon Bhahar, by E. A. 

Smythies . . . . . . . . . . .10 

•46. Rate of Growth of Bengal Sal (Shorea robutta), I Quality, by S. H. 

Howard 100 

•47. Volume Tables and Form Factors for Sal (Shorea robusta), by the same 

author 060 

•58. General Volume Tables for Chir {Ptnu* hngifolia), by S. H. Howard . 8 
*62. P.eliminary Yield Table for Dalbergia sissoo, by 8. H. Howard . .020 
•65. Tables for bark deductions from logs, by S. H. Howard . , .030 
•67. Chir (Pinus langifolia) Seed Supply, by S. H. Howard . '. .030 

•78. The Problem of the Pure Teak Plantation, by H. G. Champion . . 12 
•82. The Measurement of Standing Sample Trees, by H. G. Champion . 12 

•83. Provisional Yield Table for Querent incana (Bani or Banoak'), by H. G. 

Champion and I. D. Mahendrn . . . , . . 14 

•86. Cold Weather Planting in Northern India, by H. G. Champion . .090 
•87. Yield Tables for Teak Plantations in Java, by H. G. Champion . . 14 
•88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 14 

•89. Effect oi Defoliation on the increment of Teak Saplings, by H. G. 

Champion 030 

•91. Damage by Frost at New Forest, Dehra Dun, during 1930 to 1934, by 

Bachaapati Nautiyal 1? Q 
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SILVICULTURE SERIES-orat*. 

Fo&bst Records (Old Seriet). 

Pwo* 

(exclusive 

of packing, 

postage, 

etc.). 

R*. A. *. 

•Vol. V, Part n.— Note on Blue Gum Plantation* of the Nilgiris 

(Eucalyptus globulus), by R. S. Troup . .16 

♦Vol. VI, Part EL— Statistics compiled in the Office of the Silvicul- 

turist, Forest Research Institute, Dehra 
Dun, during 1916-16 . ... 1 6 

* „ Part V. — Statistics compiled in the Office of the Silvi- 

culturist, Forest Research Institute, Dehra 

Dun, during 191617 10 

•VoL VIU, Part II.— The Regeneration of Sal (Sfuma robwta) 

• Forests, by R. S. Hole . . . .220 

* „ Part IV.— Notes on Artificial Regeneration in Bengal, 

by A. K. Glasson, P. T. Russell, E. 0. Sheb- 

besre and L. E. S. Teague . . . .200 

•VoL IX, Part VII.— Note on the Possibilities of Camphor Cultiva- 

tion from Cinnamomum camphora in Northern 
India, by S. H. Howard, W. A. Robertson 
and J. L. Simonaen 14 

•Vol, X, Part III.— A Sal Yield Table for the United Provinces, 

by E. A. Smythies and S. H. Howard . .ISO 

• „ Part VI. — General Volume Tables for Sal (Shorea robusta), 

by S. H. Howard 17 

•Vol. XI, Part II. — Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. G. Champion . .280 

* „ Part III.— Regeneration with the assistance of Taungya 

in Burma, by H. R. Bhuiford . . .14 

* „ Part VII.— Volume Tables for Teak and Sal for the Central 

Provinces, by V. K. Maitiand . . .090 
•Vol. XII, Part I.— Volume and Outturn Tables for Sal, by S. H. , 

Howard 12 

• „ Part IV.— Yield Table for clear-felled Sal Coppice, by 

S. H. Howard 8 

• „ Part V.— Yield and Volume Tables for Chir by the same 

author I 

* „ Part VI.— Yield and Volume Tables for Deodar, by the 

same author 8 

* „ Part IX.— Notes on Artificial Regeneration in North 

India, by S. H. Howard . . . .16 

•Vol. XIII, Part Ul.—Commercial Volume Tables for Sal in the wet 

mixed forests of the Bcngal-Duars, by Parma 
Nand Suri 6 

• „ Part IV.— Volume Tables for Sundri (Heritiera littoralia) 

in the Sunderbans, Bengal, by the same 

author 10 

• „ Part VII.— Slash in Cbir Pine {Pinus Umgifdia) Forests; 

Causes of Formation, its Influence and Treat- 
ment, by J. E. C. Turner . . . .360 

• „ Part VIII.— Volume and Outturn Tables for Blue Pine 

(Pinus ezceiso, Wall.), by H. G. Champion, 

I. D. Mahendru and Parma Nand Suri . 12 

* „ Part/ IX. — Commercial Timber (Katha) and Heartwood 

Volume Tables for Khair (Acacia catechu) in 

North India, by the same authors . , 14 

• „ Part X.— Yield Tables for Blue Pine (Pinue excdsa, 

Wall.), by the same authors . . .19 

♦VoL XIV, Part II.~Denudation of the Punjab Hills, by B. O. 

Coventry . , 14 

•VoL XV, Part 1.— Classification of Thinnings , . . • 14 
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♦Vol, 
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SILVICULTURE SERIES— contd. 

Forest Records (Old Series) — contd. 

Price 

{exclusive 

of packing, 

postage, 

etc.). 

Rs. a. f. 

III. — Standard, Commercial and Heartwood Volume 
Tables (Factory Working) for Kkair (Acacia 
catechu) in North India, by H. G. Champion 

and I. D. Mahendru 5 

IV. — Volume Tables and Diameter Growth Curve 
for Semal (Bombax malabaricum), by I. D, 
Mahendru . .,.090 

V.— Provisional Volume Tables and Diameter 
Growth Curve for Stmal (Bombax- malabari- 
cum) in the Central Provinces, by the same 

author * .020 

VI. — Branch Smallwood TableB for Shorta rotmsta, 
Tectona grandis, Cedrus deodara, Pinus 
excelsa and P. longifolia ; compiled in the 
Statistical Section, F. R. I. . .030 

VII. — Provisional Volume Tables and Diameter 
Growth Curves' for Hoio-pleha integrifolia 
(kanju) and Treuna nndiflora (guiel), by 

I. D. Mahendru 12 

VIII.— Multiple Yield Tables for Deodar, by H. G. 

Champion and I. I). Mahendru . . .480 
V.— Investigations on the Seed and Seedlings of 
Shorea robwsta, by H. G. Champion and B. D. 

Pant 10 

VI.— The Use of Stumps (Root and Shoot Cuttings) 
in Artificial Regeneration, by the Bame 
authors . . . . . .240 

VII.— Notes on Pinus Umyijolia, Roxb. — The Planta- 
tions in Dehra Dun and the Central Provinces 
and Miscellaneous Seed Studies, by the same 

authors 1 10 

II. — Treatment of Babul (Acacia arabica), by S. A. 

Vahid 1 14 

IV. — The Sutlej Deodar — Its Ecology and Timber 

. . Production, by R. M. Gorrie . . .320 
V.~*-The Importance of the Origin of Seed used in 
"■-"Forestry, by H. G. Champion . . 2 12 

XII.— A Stand Table for Sal Evenaged High Forest, 

by I. D. Mahendru 5 

III. — Regeneration and Management of Sal, by 

H. G. Champion 5 

XVI.— A Stand Table for Sal Evenaged High Forest 

and Coppice, compiled in Silvicultural Branch 12 



Forest Records (New Series). 

•Vol. I, No. I. — A preliminary Survey of Forest Types of India and 

Burma, by H. G. Champion 12 10 

• „ No. 2. — A study of the soils in the hill areas of the Kulu Forest 

Division, Part I — An investigation of Soil Profiles under 
deodar, spruce, blue pine and chir, by E. McKenzie 
Taylor, I. D. Mahendru, M. L. Mehta and R. C. Hoon . 2 2 

• „ No 3.— Distribution of Sesquioxides, Silica and organic matter in 

Forest Soil Profiles of Kulu Hill Area, by R. C. Hoon . 12 
•Vol. II, No. 1. — A Glossary of Technical Terms for use in Indian Forestry . 5 

• „ No. 2,— Standard and Commercial Volume Tables for Dalbergia 

sissoo, by M. A. Kakasai , , , , , , $ 
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SILVICULTURE SERIES-concW. 

Foksst Records (New Series) — eentd. 

Prion 

(exclusive 

of packing, 

postage, 

etc). 

Ra. a. *. 

•VoL IT, No. 3.— A Stand Table foT Cbir (Pinu* longifdia) high forest, com- 

piled in the Silviculture! Branch . . • . 12 

* „ No. 4. — The Silviculture and Management of the Bamboo (D. stric- 

tua), by P. N. Deogun 4 4 

* ,, No. 5. — Seed Weights, Plant Percent*, etc., for Forest Plants in * 

India, by J. N. Sen Gupta . . . . .300 

Mbmoibs. 
*Pinu* longijolia, Roxb,, Vol. I, Part I, by R. S. Troup 

Other Publications. 

^Practical Determination of the Girth Increment of Trees, by R, S. Troup . 4 
|Note entitled " Among the Eucalyptus", by R. C. Milward . . ' . 3 4 
JNote on the Forests of Java and Madoera, by the same author . . 13 

fElementary Silviculture in Urdu, by Mohd. Hakim-ud-Din . . .18 

tThe Methods of Preparing Volume and Money Yield Tables for Teak Wood* 
and Volume and Form Factor Tables for Teak Trees from data collected 
in the Nilarabur Teak Plantations of the South Malabar Division, by 

R. Bourne 9 

*A System of Filing Information on Forestry, by S. H. Howard . • 2 14 

•Tables for use with Brandis' Hypsometer for measuring the Height of Trees, 

etc., by F. B. Manson and H. H. Haines . . . . . 10 O 

Manuals. 

•Preparation of Forest Working Plans in India, by W. E. D'Aroy. Revised 

by A. M. F. Caccia. (Fourth Edition) 14 

•Silvicultural Research Manual for use in India. Vol. I.— {Experimental 

Manual), by H. G. Champion 2 

♦Silvicultural Research Manual for use in India, VoL II. — (Statistical Code), 
by II. G. Champion and I. D. Mahendru ..... 

•Manual of Forest Mensuration, Revised by C. E. Simmons 

(Pubucatiobs— Printed outside India.) 

tSchlich's Manual of Forestry, VoL I, 4th edition, 1922 
t ,. „ VoL II, 4th edition, 1910 

4 „ „ VoL III, 6th edition, 1925 . 

{Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forest officers 

„ „ ,» „ for public sale . 

tMeasurements of the Cubical Contents of Forest Crops, Oxford Forestry 

Memoir, No. 4, by M. D, Chaturvedi 

BOTANY SERIES. 

Bulletins. 

•23. Note on the Preparation of Indian Forest Floras and Descriptive Lists, 

by R. S. Hole 

•26. Development of the Culms of Grasses, by R. S. Hole ...» 

•31. Eucalyptus in the plains of North-West India, by R. N. Parker . 

•63. Eucalyptus Trials in the Simla Hills, by R. N. Parker 

•73. The Herbarium of the Forest Research Institute, by R. N. Parker 

•76. List of Plants collected in West Nepal 

♦80. List of Trees and Shrubs for the Kashmir and Jammu Forest Circles, 
by W. J. Lambert ' . i , ♦ • • ♦ 
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BOTANY SERlES-cond. 

Forest Records {Old Series). 

Price 

(exclusive 

of packing, 

postage, 

etc.). 

Rs. a. P. 
•Vol. II, Part IV.— Note on Host Plants of the Sandal Tree, by the 

same author . . . . . .200 

•Vol. IV, Part III. — Note on Useful Exotics in Indian Foreata (No. 1 

Prosopis jul! flora, DC.), by R. S. Hole - 4 

• „ Part IV. — Note on Albizzia laikamii, by the same author . 3 
•Vol. V, Part IV.— Note on (Ecology of Sal {Skorea robusia), Part I, 

Soil-composition, Soil- moisture, Soil-aeration, 

by R. S. Hole 8 

• „ Part V.— Note on TrameUs pini t by the same author . 10 

• „ Part VI.— Note on a New Species of Forest Grass ( Spodio- 

pogon lacei, Hole), by the same author . 8 
•Vol. XIII, Part I.— Illustrations of Indian Forest Plants— Part I— 

Five Species of Dipterocarpus, by R. N. Parker . 10 
•Vol. XVI, Part L— Illustrations of Indian Forest Plants— Part II— 

Five Species of Dipterocarptit, by R. N. 

Parker 10 

•Vol. XX, Part XV.— Illustrations of Indian Forest Plant*, Part III, 

by R. N. Parker and C. E. Parkinson . . 14 

Forest Records {New Series). 

•Vol. I, No. 1. — Indian Terminalias of the Section Pentaptera, by C. E. Par- 
kinson 12 

• „ No. 2.— Illustrations of Indian Forest Plants, Part IV, by C. E. Par- 

kinson . . . . . . . . .14© 

Memoirs. 

•Memoir on some Indian Forest Grasses and their (Ecology, Vol, I, Part I, by 

R. S. Hole S80 

Other Pt/buoatioks. 

•A Forest Flora of the Andaman Islands, by C. E, Parkinson . . ,200 
•Forty Trees Common in India, by R. N. Parker . . . .360 
•Forest Flora of the Chakxata, Dehra Dun and Saharanpur Forest Divisions, 
U. P., by Upendrahath Kanjilal, Third Edition, revised and enlarged, 
by Basant Lai Gupta 330 

Mahals. 

•Manual of Botany, by R. S. Hole. {Reprinted) 2 

(PcBLICATIOHS— PriKTBD OTTTSIDB INDIA.) 

flndian Trees, by Sir D. Brandia (1921 edition) 35 

MYCOLOGY SERIES. 

Forest Records {Old Series). 

•Vol. XTV, Part m.— Investigations on the Infestations of Periderminm 

complanatum Barclay, on the needles, and of 
Peridermium himalayense on the stem of 
Pi-nus longifoiia, Roxb., by K, D. Bagchee . 2 12 

•Vol. XVIII, Part XI, — Investigations on the Infestation of Pertdermiutn 

himalayense on Pinue longifoiia, Part II, by 
K. D. Bagchee 4 4 
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UTILIZATION SERIES. 

BrxLtsrars (Old Sena). 

PftlC* 

(exclusive 

of packing, 

postage, 

etc.). 

Be. a. r. 

•6. Memorandum on Mechanical Teats of some Indian Timbers, by W, H. 

Everett 020 

Bullmths. 

•3. Note on the Relative Strength of Natural and Plantation-Grown Teak 

in Burma . . . .040 

13. Note on Ligno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson , . . . .060 

14. A Further Note on the Relative Strength of Natural and Plantation' 

Grown Teak in Burma, by the same author . . . . .030 

15. Note on the Technical Properties of Timber with special reference to 

Cedrela toona wood while seasoning, by the same author . .030 

16. Note on Gumhar (Omelina arborea, Roxb.), by A. Rodger . . .030 

17. Note on Bija Sal or Vengai (Pterocarpus marwpium, Roxb.), by the 

same author . . . . . . . . . .040 

18. Note on Sain or Saj (Ttrminalia tomentom, W. and A.), by the same 

author .050 

19. Note on Benteak or Nana Wood (Lagerttrcemia lanceolata, Wall.), by the 

same author .......... 

20. Note on Sandan (Ougeinia dalbergiodes, Bettth.), by the same author 

21. Note on Dhaura Bakli (Anogtiiteua latifolia, Wall.), by the same author 
20. Note on the Resin Industry in Kumaon, by E. A. Smythies 

27. Note on Blackwood (Dalbergia latifolia, Roxb.), by E. Benskin 

28. Note ou Dhauri (Lagerstrcemia parviflora, Roxb.), by the same author . 

29. Note on Sundri Timber (Heritiera minor, Lam.), by R. S. Pearson 

34. Note on Red Sanders (PUrocarpvs eantalinue, linn, f.), by T. A. White- 
head ........... 

35. Note on Babul (Acacia arabica, Willd.l, by J. D. Maitland-Kirwan 

30. Note on Kokan or Lampatia Timber (Duabanga sonneratioidts, Ham.), 
by R. S. Pearson ......... 

37. Note on the Contraction and Warping which takes place in Pinus longi- 
folia timber while seasoning, by the same author .... 

39. Note on Hollong Timber (Pipterocarpua piloma, Roxb.), by R. S. Pearson 

40. Note on Pyinma, Aihar or Jarul Wood (Lagerttraimia flot-regince, Retz,), 

by the same author 

42. Note on Haldo (Adina cordifotia, Hook, f.), by C. E. C. Cox 

43. Note on Odina tiodier, Roxb., by the same author .... 

44. Note on Semal or Cotton Wood (Bombax malabaricvm), by the same 
author 

48. Note on Kindal (Terminalia panicvlata), by R. P. Pearson . 

49. Note on Thingan (Hopea od orata, Roxb.), by A. Rodger . 

50. Note on Gurjun or Kanyin (Diptcrocarpve spp,), compiled by W. A. 

Robertson 040 

61. An Investigation of certain factors concerning the Resin-tapping In- 
dustry in Pinvs longi 'folia, by H. G. Champion . . . .080 

53. Summary of Results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by R. S. Pearson . 5 

50. A Report on the Tan Values of Indian Myrobalans and Burma 1 trmi- 

nalia, by J. A. Pilgrim 6 

57. Tan Investigation of the Burma Hill Pine, Pinu* hhaeya bark and Pytn- 

Icado, Xiflia dolabrifor mis, by the sam<* author . . . .030 

59. Summary of results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by J. H. Warr . . 114 

60. Note on -4t'»ee (Artocorpve hirsvta, Lamk.), by C. C. Wileon . . 7 
64. Summary of results of Laboratory Experiments with different Wood 

Preserving Antiseptics, by S. Kamesam , • . . 1 12 
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UTILIZATION SERIES-con^ 

Br hfsrms—coitt d. 

Pbicb 

(exclusive 

of packing, 

poBtage, 

etc.). 

Re. a. t. 

*66. A Note on the Working Qualities of some Common Indian Timbers, by 

H. E. Kinns . . '. 10 

*69. The Mechanical and Physical Properties of Himalayan Spruce and 

Silver Fir, by L. N. Seaman, assisted by C. R. Ranganathan . 110 
*72. Instructions for the Operation of Timber Seasoning Kilns, by S. N. 

Kapur 1 12 

•76. Preservation of Indian Timbers— the Open Tank Proeera, by F. J. 

Popham " . . 10 

*77, The Identification of Important Indian Sleeper Woods, by K. A. Chow- 

dhury 300 

*81. Testing and Selection of Commercial Wood Preservatives, by S. 

Kamesam . . . . . 14 

*84. The Identification of Commercial Timbers of the Punjab, by K. A. 

Chowdhury 300 

*85. A Record of the Results obtained with Experimental Treated Sleepers 

laid in the Indian Rail-ways between 1911 and 1916, by S. Kamesam 8 
*90. Official List of Trade Names of Indian Timbers 4 

Foeest Records (Old Series). 
Vol. 1 1 J, Part II.— Preliminary Note on the Antiseptic Treatment of 

Timber in India with special reference to 
Railway Sleepers, by R. S. Pearson . . 14 Q 

*Vol. IV, Part V. — Note on the Utilization of Bamboo for the Manu- 
facture of Paper-Pulp, by R. S. Pearson (2nd 
Edition) 2 

•Vol. V, Part I.— Note on the Tea Box Industry in Assam, by R. S. 

Pearson 2 

•Vol, VI, Part TV.— A Further Note on the Antiseptic Treatment of 

Timber, recording results obtained from past 
experiments, by R. S. Pearson . . .300 

•Vol. VII, Part II.— A Further Note on Thitsi (Melanorrhcea usitata, 

Wall.), with special reference to the oleo- 

resin obtained from it in the Lawksawk and 

Myelat States, Southern Shan States, Forest 

Division, by F. A. Wright . . . .040 

* „ Part VI.— Note on the Mechanical Strength and Seasoning 

V - Properties of Shorea robusta (Sal) Timber, by 

" *" R. S. Pearson 8 Q 

•Vol. Vm, Part I.— Report on Lao and Shellac, by H. A. F. Lindsay 

and C. >L Harlow 2 12 

•Vol. IX, Part IX. — Note on the W r ork of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V. Collier . . 1 11 Q 

•Vol. X, Part V.— Analysis of the Tanning Properties of certain 

Burma Lager sir amias, by E. Pasupati. 
Reported by J. A. Pilgrim . . . .070 

• „ Part VII.' — Interim Report on the Work under Projects No. I 

and No. O, by L. N. Seaman . . .090 

• „ Part IX.' — Tannin Investigation of some Burmese Diptero- 

carps, by J, A. Pilgrim . , . .070 

• „ Part X.— The Mangroves of South TenaBSerim, by the 

same author . . . . 15 

• „ Part XI. — Report on Burma Oak and Chestnut Tans, by the 

same author . . . . . .110 

•Vol. XI, Part IX.— Summary of the Investigations on Bamboos and 

Grasses for Paper Pulp, by W. Raitt . .080 

• M Part X.' — Notes on the Antiseptic Treatment of Assam 

Timbers for Railway Sleepers, by J. H. 

Warr, assisted by S. Kamesam , , , 1 14 
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UTILIZATION SERIES-^on^. 

Fobbst Rbcobds (Old Series) — contd. 



•VoL XI, Part 



Prick 

(exclusive 

of packing, 

postage, 

etc.). 

Kft. A. P. 



•Vol. XVIII, Part 



'Vol. 



III.— Second Interim Report on Work under Project 
No. I, by L. N. Seaman .... 

♦Vol. XIV, Part I.— The Burma Bamboo Pulp Survev, by W. Raitt 
•Vol. XVII, Part VII.— Interim Report on Work under" Project No. 2, 

Strength Tests of Timber in Structural Sizes, 
-with Test Results up to 1932, by L. N. 
Seaman ....... 

X. — Third Interim Report on Project No. I.— The 
Physical and Mechanical Properties of Woods 
grown in India, by V. 3>. Limaye 
XX, Part XIII.- — Results of Experiments on the Kiln-drying of 
Wood with Ozonized Air, by S. N. Kapur 

* „ Part XIV.— Interim Report on Work under Project VIII— 

Testing of Indian Timbers for Veneer and 
Plywood, by W. Nagle .... 

Fobest Records {New Series), 

Vol. I, No. 1. — Shrinkage Studies on Indian Woods I. — Effect of high 

temperatures on the shrinkage and moisture 

equilibrium of Wood, by S. N. Kapur and 

Aziz-ul-Rehman ..... 

,, I, No. 2.- — Experiments on tho Air Seasoning of Softwood Railway 

Sleepers, by the same authors 
,, I, No. 3.- — 'Results obtained with a timber-drying kiln heated 

directly by furnace gases, by S. N. Kapur 
•Vol. I, No. 4. — A Note on Protecting Indian Structural Timbers against 
fire, termites, borer and fungi (Rot), by S. Kamosam . 

* „ I, No. 5. — Second Interim Report on. work under Project VIII (Testing 

of Indian Timbers for Veneer and Plywood), by W. 
Nagle ......... 

Memoirs. 

•Indian Woods and their Uses, Vol. I, Part I, Eoonomy Series, by R. S. 
Troup ............ 

•Note on the Economic Value of Shorea robusta (Sal), Vol. II, Part II, Eco- 
nomy Series, by R. S. Pearson ........ 

Othee Publications. 

•Commercial Guide to the Economic Forest Products of India, by R. S. 
Pearson ............ 

•Project No. I. — Mechanical, Physical and Structural Properties of Wood 
grown in India, by L. N. Seaman . . 

* „ No. TI.—Tests of Indian Timbers in Structural Sizes, by L. N. 

Seaman ........ 

* „ No, IV. — -Mechanical Strength, Seasoning Properties, Treatment 

of, and Key to certain Indian Sleeper Woods, by 
R, S. Pearson, L. N. Seaman, C. V. Sweet, J. H. 
Warr and H. P. Brown ..... 

* „ No. V. — Testing of Raw Materials (Paper-Pulp Section), by W. 

Raitt 

* „ No. VII.— Kiln Seasoning of Indian Timbers, by S. Fitzgerald and 

S. N. Kapur 

* „ No. VIII.— Testing of Indian Woods for Veneer and Plywood, in- 

cluding Tests on Glues, by W. Nagle 
•The Common Commercial Timbers of India and their Usee, by H. Trotter . 
•Rules for the Grading of Teak Squares, by L. X. Seaman and V. D. Limaye 
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UTILIZATION SERIES-oondW. 

Price 

(exclusive 
of packing, 
postage, 
etc.)» 
Ra. a. p. 
flndian Forest Utilization, by R. S, Troup (Second Edition) . . 2 12 

♦Manual on tho Air Seasoning of Indian Timbers, by S. N. Kapur . ,300 
*An Elementary Manual on Indian Wood Technology, by H. P. Brown . 10 

Lecture Notes. 

Special Lecture Notes for Indian Forest Students ; — 

t Minor Forest Products of India, by H. Trotter "1 

{Preservation of Timber, by J. H, Ware 

fPulp and Paper Making, by W. Raitt YNot for 

fTimber Strengths and Timber Testing, by L, N. Seaman .... aalt to 
fTimber Seasoning, by S. Fitzgerald and S. N. Kapur .... public. 
jSawmill, Wood Workshop and Tool Room Management, by W. Nagle 

(PtrBLICATlQHS— PRIKTED OUTSIDE IHDIA.) 

fCommercial Timbers of India, by R. S. Pearson and H. P. Brown, 2 Vols., 

tor forest officers . . . . » . , . . .47 00 

fCommercial Timbers of India, by R. S. Pearson and H. P. Brown, 2 Vols., 

for publio sale . 67 



CHEMICAL SERIES. 



BoiiETQra. 

1.— Note on Calorimetric Testa of some Indian Woods, by Puran Singh . 
*6.- — Memorandum on the Oil Value of Sandalwood, by Puran Singh . 
*7.— Note on the Chemistry and Trade forms of Lac, by the same author . 
•9. — Note on Resin Value of Podophyllum emadi and the best season for col- 
lecting it, by Puran Singh 

•24.— Note on Turpentines of Pinus khaeya, Pinut merktieii and Pinua excdta, 
by Puran Singh ......... 

•31.— Note on Indian Sumach {Rhv* cotinus, Linn.), by Puran Singh « 
•32,— Note on the Burma Myrobalans or " Panga fruit* " as a Tanning Material, 

by Puran Singh- •• 

•79. — Calorific Values of some Indian Woods, by S. Krishna and S. Ramas- 
wami 
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12 






•Vol. HL Part 



♦Vol. VI1L Part 
♦Vol. IX, Part 



Part 



Part 



Forest Records (Old Series). 

IV.— Note on the Preparation of Tannin Bitraot with 
special reference to those prepared from the 
Bark of Mangrove (Rhizophora mucronata), 

by Puran Singh 7 

V.~Note on the Essential Oil from the leaves of Abie* 

pindrow, Spach, by J. L. Simonsen . .020 

III.— Oils and Fats from the Seeds of Indian Forest 
Trees, Parts I— V, by M. Gopal Rau and J. L. 
Simonsen . . . . . . .030 

IV. — The Constituents of some Indian Essential Oils, 
Parts I— VII, by J. L. Simonsen and M. 
Gopal Rau 6 

VL — The Constituents of some Indian Essential Oils, 
Part VIII.— The Essential Oil from the gum- 
oleo-rcsin of BoawtUia terrain (Roxb.), by 
J. L. Simonsen 3 
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CHEMICAL SERIES— conrf. 

Fobsst Rbcoeds (Old $erie«)—ccmtdi 



Priob 

(exclusive 

of packing, 

postage, 

etc.). 

Ra. A. P. 

•Vol. IX, Part VIII. — The Constituents of some Indian Essential Oils, 

Parts IX and X, by J. L. Simonsen . ,040 

•Vol. X, Part I.— The Constituents of some Indian Essential Oils, 

Part Xi, — The Essential Oil from the leaves 
of Cuprt88U8 torulosa, Don., by J. L. Simonsen 3 

* » Part II.— Oils and Pats from the Seeds of Indian Forest 

Plants, Part VI. The Oil from the Seeds of 
Alevritee montana Wils., by R. N. Parker, 
M. Gopal Rau, W. A. Robertson and J. L. 
Simonsen, and Part VII.— The Oil from the 
' Seeds of Salvia pltbeia, R. Br., by M. Gopal 
Rau and J, L. Simonsen .... 

* „ Part IV. — The Constituents of some Indian Essential Oils, 

Part XII.— The Essential Oil from tho Oleo- 
resin of Pinus merkusii, by J. L. Simonsen . 

* _„ Part VIII.— Tho Constituents of some Indian Essential Oils, 

Part XIII.— The Essential Oil from a New- 
Species of -4 ndropogon occurring in the Etawah 
District, by J. L. Simonsen . . 
I. — The Constituents of some Indian Essential Oils, 

Parts XIV— XV, by J. L. Simonsen . 
V. — The Constituents of some Indian Essential Oils 
Part XVI, by M. Gopal Rau 

1 „ Part VI, — The Constituents of some Indian Essential Oils 

Part XVII, by M. Gopal Rau and J. L 
Simonsen ...... .0 

>Vol. XVI, Part II.— Indian Ephedras, by S. Krishna and T. P. Ghose 1 

Fobbst Rkcobds (Ntu> Series). 

'Vol. I, No. L— Minor Forest Products of Chakrata, Dehra Dun, Saha- 

ranpur, and neighbouring Forest Divisions, 
Part I.— Oil bearing seeds by S. Krishna, 
S. V. Puntambekar and M. B. Raizada . 114 



•Voi. XI, Part 
• „ Part 



9 



2 



3 
3 
13 



2 

14 



Other Pcbuoatiohs. 

•Note on '* Fridera ". — A Composition for Reconditioning Abrased Spike 

Holes in Railway Sleepers, by S, Krishna 
and T. P. Ghose — Railway Board, Technical 
Paper No. 282 



6 



ENTOMOLOGY SERIES. 

BOLLETINB. 

5. — The Blue Pine Tomicus Bark-Borer (Tomicus ribbentroppi), by E. P. 

Stebbing 2 

10. — Note on the Bark-Boring Beetle Attack in the Coniferous Forests of 

the Simla Catchment Area, 1907— 1911, by R.S. Hole . .03 
*H. — A Further Note on some Casuarina Insect Pests of Madras, by V. Sub- 

ramania Iyer . . . . . . • ■ • 14 

*12.— Note on the Bark-Eating and Root-Boring Beetles of Babul {Acacia 

arabica), by E. P. Stebbing 4 

*38. — The Construction of Calcareous Opercula by Longicorn Larvae of the 

Group Cerambycini {Coleoptera, Cerambycidae), by C. F, C. Beeaon 3 
*10.~—Uoplocerambyx avinicorni* — An Important Pest of Sal, by D. J. Atkin- . 

•on . . . . 15 
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ENTOMOLOGY SERIES-****. 

Fobsst Recobds (Old Series), 

Pbiob 

(exolusive 

of packing, 

postage, 

etc.). 

Rs. A. P. 

•Vol. IV, Pact II. — Note 00 some new and other Species of Hymenop- 

terainthe Collections of the Zoological Branch 
of the Forest Research Institute, Dehra Dun, 
by P. Cameron . . . . .040 

•Vol. VI, Part I. — The Life-History of ])iapvs furtivxs, Sampson, by 

C, F. C. Beeson 10 

•Vol VII, Part VII.— The Life-History of the Toon Shoot and Fruit 

.Borer, Hypsipyki robusta, Moore, with suggest- 
tions for its control, bv C. F. C, Beeson . 2 4 

♦Vol. VIII, Part III Note on the Bee-Hole Borer of Teak, by C. F. C. 

Beeson 3 

*VoL IX, Part II.— On Chalcidoidea (mainly bred at Dehra Dun, 

from pests of Sal, Toon, Chir and Sundri), 
by James Waterston . . . . .12 

•Vol. XL, Part IV.— On Some Indian Brenthidae, Parts I— III, by 

R. Kleine, C. F. C. Beeson and J. C. M. 
Gardner ISO 

• „ Part VIII.' — The Economic Importance and Control of the Sal 

Heartwood Borer, by C. F. C. Beeson and 

N. C. Chattorjeo ... . . .140 

•Vol. XII, Part II. — Identification of Immature Stages of Indian Ce- 

rambycidae, I., Cerambycini, by J. C. M. 
Gardner 8 

* „ Part VII. — Descriptions of new species of Niponiidae and 

Oerambycidae from India, by J. C. M, Gardner 6 

* „ Part VIII.— Note on some Indian Cleridae, Part I, by J. B. 

Corporaal, and Part 11, by O. F. C. Beeson . 5 

• „ Part X.— On some Indian Coleoptcra, Part I, by E. Fleu- 

tiaux, and Part II, by J. 0. M. Gardner . 4 
•Vol. XIII, Part II. — Identification of Immature Stages of Indian Oe- 
rambycidae II, and Descriptions of Three 
Indian Beetle Larvae {Carabidae Col.), by 
J. C. M. Gardner 14 

* „ Part V. — Epidemic attacks by the Sal Heartwood Borer 

. . {tioplocerambyx spinicornis) in the Forests of 

' •• South Mandla Division, C. P., by W. A. Muir 2 10 

• „ Part VI.— On some Indian Coleoptera, Hemiptera and Thy- 

sanoptera, Part I, by R. Kleine ; Part II, by 
A. Thery; Part III, by 0. C. Ollenbach ; 
Part IV, by Carl J. Drake ; and Part V, by 

Dudley Moulton . ■ 16 

•Vol. XIV, Part IV. — Immature Stages of Indian Coleoptera (6), by 

J. C. M. Gardner 12 

* n Part V. — On some New Indian Coleoptera and Hemiptera. — 

Indian Species of Palorus Muls and some 
Associated Beetles, by K. G. Blair. Part VI. 
— Two New Species of Coleoptera from India, 
by E. Fleutiaux. Part VII. — Some New 
Indian Cerambycidae, by J. C. M. Gardner. 
Part VIII.— Some Records of Indo-Malayan 
. Psyllidae, by F. Laing . . . .12 

• „ Part IX.— On the Genus Xyleborus — Neue Xyleborus Arte- 

naus Indian, by Hans Eggers. Part X. — 
The Biology of the Genus Xyleborus, with 
more New Specie*, by G. F. C. Beeson . .16 
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•Vol. XI V, Part XL— i 
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of packing, 

postage, 
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Rs. A. V. 



Vol. XVI, Part III.- 

Part IV.- 

Part VIII.- 

Part IX.- 

Part X.- 

Part XI.- 

Vol. XVII, Part I. 

Part III.- 

Part VI.- 

Part VIII.. 

Part IX.- 

Part X. 

Vol. XVIII, Part I,- 

Part II. 

Part III.. 

Part IV.- 

Part V. 

Part VI.- 

Part VII. 

Part vni.— : 



On some Indian Coleoptera.— A Sew Genus aad a 
New Species of Mfilasidaa aud a New Species 
of Elateridae, by E. Fleutiaux. Part XII. — 
A New Genus and two New Species of Long- 
horn Beetles from India, by W. S. Fisher. 
Part XI1L— Immature Stages of Indian 
Coleoptera (7), by J. 0. M. Gardner. Part 
XIV. — Three New Species of Lycidae, by R. 
Kleine 10 

■Immature Stages of Indian Coleoptera (8), by J. 

C. M. Gardner 12 

•Immature Stages of Indian Coleoptera (9), by 

J. C. M. Gardner . .. . . . .12 

-New Indian Cureulionidae (Col.), by Sir Guy A. K. 

Marshall 6 

•The Life -History and Control of Celosterm scobra- 

tor (Col. Cerarabyeidae), by 0. F. C. Beeson . 8 

-New Species of Exocentrus Mulsant from India, 

by W. S. FUher . . . . .070 

■Immature Stages of Indian Coleoptera (10) Anthri- 

bidae, by J. C. M. Gardner . . .050 

•Entomological Investigations on the Spike Disease 

of Sandal, by Cedric Dover . . .10 

-Immature Stages of Indian Coleoptera (11) 

(Platypodidae), by J. C. M. Gardner . .090 

-New Cerainbyoidae from India (Coleoptera), by 

W. S. Fisher 2 

-Immature States of Indian Coleoptera (12) (Cara- 

bidae), by J. C. M. Gardner . . .090 

•Entomological Investigations on the Spike Disease 
of Saudal (2) Bostrychidae, Platypodidae and 
Scolytidae, by C. F. C. Beeson . . .040 

-Entomological Investigations on the Spike Disease 
of Sandal (3) Membracidae (Homopt,), by 
W. D. Funkhouser 6 

•Entomological Investigations on the Spike Disease 
of Sandal (4) Cercopidae (Somopt.), by V. 
Lallemand 2 

■Entomological Investigations on the Spike Disease 
of Sandal (5) Brenthidae and Lycidae (Col.), 
by R. Kleine 2 

-Entomological Investigations on the Spike Disease 

of Sandal (6) Anthribidae, by Karl Jordan . 3 

-Entomological Investigations on the Spike Disease 
of Sandal (7) The Genus Exocentrus (Ceram- 
bycidae), by W. S. Fisher . . . _ .020 

-Entomological Investigations on the Spike Disease 

of Sandal (8) Carabidae, by H. E. Andrewes 7 

-Entomological Investigations on the Spike Disease 

of Sandal (9) Neuroptera, by Nathan Banks 2 

-Entomological Investigations on the Spike Disease 
of Sandal (10) Melasidae and Elateridae, by 
E. Fleutiaux .050 

Entomological Investigations on the Spike Disease 
of Sandal (11) Fulgoridae (Homopt, ), by N. C. . 
Chatterjee 12 
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of packing, 
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Vol. XVIII, Part IX. 
Part XIII. 

Vol. XIX, Part I. 
„ Part II. 

Part IV. 

Part V.- 

Part VI. 
Part VII. 

Part VIII. 
„ Part IX. 

Vol- XX, Part I.— 

Part II. 
Part III. 
Part IV. 

Part V. 

Part VI. 

Part VII. 

Part VIII. 
Part IX. 



— Immature Stages of Indian Coleoptera {13) (Boe- 

trychidae), by J, C. M. Gardner t 
— Entomological Investigations on the Spite Disease 
of Sandal.— The Life-history and Morphology 
of Eurybrachys Umuniosa Fabr. (12) Fulgori- 
dae (Homopt,), by N. C. Chatterjee 
, — New Thys&noptera from India, by Dudley Moul- 
ton ........ 

— Entomological Investigations on the Spike Disease 

of Sandal (13) Membraeidae and Cercopidae 

(Homopt.), by N. C. Chatterjee and M. Bose 

— Entomological Investigations on the Spike Disease 

of Sandal (14) Jassidae (Homopt.), by H. S. 

Pruthi 

Entomological Investigations on the Spike Disease 
of Sandal (15) Cieindelidae (Col.) and Supple- 
mentary Data on Neuroptera and Elateridae 
(Col.), by N. C. Chatterjee . . 
Entomological Investigations on the Spike Disease 
of Sandal (16) Coccinellidae (Col.), by B. 
Korschefsky ...... 

■Entomological Investigations on the Spike Disease 
of Sandal (17) Coccinellidae (Col.), Supple- 
mentary Data, by N. C, Chatterjee and M. 
Bose ....... 

Entomological Investigations on the Spike Disease 
of Sandal (18) Fulgoridae (Homopt.), by N. 
C. Chatfcerjeo and M, Bose .... 

Entomological Investigations on the Spike Disease 
of Sandal (19) — on the Life history and Mor- 
phology of Petatocephala nigrilinea Walk. 
(Jassidae, Homopt.), by N. C. Chatterjee 
Entomological Investigations on the Spiko Disease 
of .Sandal (20) Studies on Insect Tranmis- 
sion, by C. Dover and M. Appanna 
-Immature Stages of Indian Coleoptera (14) (Cur- 

'. .culionidao), by J. C. M. Gardner . 
•On the Biology of the Mantidae (Orthopt.), by 

R. N. Mathur 

•Entomological Investigations on the Spike Disease 
of Sandal (21) Thysanoptera, by T. V. Rama- 
krishna Ayyar ...... 

•Entomological Investigations on the Spike Disease 
of Sandal (22) Formicidae (Hymen.), by Dur- 
garias Mukerji ..... 

•Entomological Investigations on the Spike Disease 
of Sandal (23) Anthicidae, by Rudolf F. 
Heberdey ....... 

Methods of Testing the Susceptibility of Timbers 
to Termite Attack, by C Dover and R. N. 
Mathur ....... 

Immature Stages of Indian Coleoptera (16) — 

(Scolytidae), by J. C. M. Gardner 
Entomological Investigations on the Spike Disease 
of Sandal (24) Pentatomidae (Hemipt.), by 
N. C. Chatterjee 



Rs. A. P. 
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Fonsst RscORpa (Old Stria)— coatd. 



Pkiok 

(exclusive 
of packing, 

postage, 
etc.). 

B*. A. p. 



*VoL XX, Part X— Sor Quelques Longicornea dee Indea (Cer*mbyci- 

dae, Col.), by N. N. Plavilstsbikov . .030 
„ Part XI.— New Termites from India, by Thomas E. Snyder 9 

„ Part XII. — New Ichneumonidae from India and China, by 

R. A. Cushman 4 



Fokbst Recobds (New 8eru«). 

'Vol. I, No. I.— Immature Stages of Indian Coleoptera (16) (Soarabaeoi- 

dea), by J. C. M. Gardner 10 

„ No, 2.— On the Biology of the Peyllidae {Homopt.), by R. N. 

Mathur 6 

„ No. 3.- — Neue Brenthiden and Lyciden aus Indien, by R. Kleine . 6 
„ No. 4.— Immature Stages of Indian Coleoptera (17) (Eucnemidae), 

by J. C. M. Gardner 4 

„ No. 5.— Neue Attelabiden aus Indien (Cnrculionidae, Col.), by 

EduardVoss 6 

„ No. 6.— Biology of the Braconidae (Hymenopt. ), by C. P. C. Beeaon 

and S. N. Chatterjee 10 

„ No. 7. — Immature Stages of Indian Coleoptera (18) (Brenthidae), 

by J. C. M. Gardner 10 

„ No. 8. — On the Biology of the Ichneumonidae (Hymenoptera), by 

C. P. C. Beeson and S. N. Chatterjee . . .080 
„ No. 8. — On the Biology of the Tachinidae (Diptera), by the same 

authors 10 

„ No. 10.' — Entomological Investigations on the Spike Disease of 

Sandal (25) Lepidoptcra, by N. C. Chatterjee . .080 
„ No. 11.— NewIndianCurculionidae(CoL),bySirGuyA. K. MarahaU 1 
„ No. 12.— Entomological Investigations on the Spike Disease of 

Sandal (26) Coccidae (Homopt.), by N. C. Chatterjee 

and T. V. Ramakrisbna Ayyar . . . .070 
„ No. 13.' — Entomological Investigations on the Spike Disease of 

Sandal (27) Chrysomclidae (Col.), by N. C. Chatterjee 

and G. D. Bhasin 1 14 

Vol. II, No. 1.— A Survey of the damage to Teak Timber by the Beehole 

Borer (Xyleutes ceramica Wlk.) throughout the main 

teak-bearing forests of Burma, by D. J. Atkinson . 4 10 
„ No. 2.' — Immature Stages of Indian Coleoptera (19) Anthribidae, 

by J. C- M. Gardner 10 

„ No. 3.— -Entomological Investigations on the Spike Disease of 

Sandal (28) Cieadidae (Homopt.), by N. C. Chatterjee 5 
„ No. 4. — New Indian Cerambycidae, by J. C- M. Gardner . .070 
„ No. 5.— New Indian Tingitidae (Hemiptera), by C. J. Drake and 

M. E. Poor 5 

„ No. 6.- — Zwei neue Callirrhipis mit ihren larven (Sandalidae, Col.), 

by Fritz van Emden . . . . . .040 

„ No. 7.- — Entomological Investigations on the Spike Disease of 

Sandal (29) Coreidae and Berytid&e (Hetnipt.), by N. 

C. Chatterjee 8 

„ No. 8.~Some new Carabidae from India, by H. E. Andrewea . 4 
„ No. 9. — Immature Stages of Indian Coleoptera (20) Carabidae, by 

J. C. M. Gardner 10 

„ No. 10.— Neue Brenthiden und Lyciden aus Indian, by R. Kleine . 3 
„ No. 11.- — Entomological Investigations on the Spike Disease of 

Sandal (30) Reduviidae (Hemipt.), by N. C. Chatterjee 10 
„ No. 12.— On the Biology of the Bostrychidae, by C. P C. Beeaon 

and B. M. Bhatia .340 



Miscellaneous publications. 

Manuals. 

Pbios 

(exclusive 

of packing, 

postage, 

etc.). 

Rs. A. P. 

♦Explanatory Notes on Forest Law. (Third Edition) . . . .220 

•Surveying and Drawing Manual, by F. A. Brining and D. N. Avaaia . ,200 

OtH EE PUBLICATIONS. 

•Forest College, Dehra Dun, Calendar, 1931 . . . . ■ .520 

•The Progress of Forest Research in India, 1935-36, Fart I. — The Forest 

Research Institute . . . , . . . . . .16 

•The Progress of Forest Research in India, 1935-36, Part II.— Provincial 

Reports 2 10 

Progress Report of the Forest College, Dehra Dun, for the year 1935-36 . 16 
•The Forest Research Institute, Dehra Dun, Guide . . . . .030 
Annual Return of Statistics relating to Forest Administration in British 

India for 1933-34 2 14 

Annual Return of Statistics relating to Forest Administration in British 

India for the year 1934-35 1 10 

Classified List of Officers of the Indian and Provincial Forest Services and of 

the Forest Engineering Service in India and Burma on 1st July 1936 . 3 4 
fMalaria in Forest Areas, by Lt.-Col. J, A. S. PhillipB . . . .020 



The above may be obtained from the MANAGER OF PUBLICATIONS, dVIL 

LINES, DELHI. 
•Also obtaiuable from the LIBRARIAN, FOREST RESEARCH INSTITUTE, 

NEW FOREST, P. O., DEHRA DUN. 
fObtainable only from the above LIBRARIAN. 
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APPENDIX HI. 

Statement showing Officer s-in-charge of Branches and Sections during 

the year 1936-37. 



Branch. 


Oflicer-in-cbarge. 


Section. 


Officer-in-charge. 


Prom 


To 


Silviculture . 


Mr. H. G, Cham- 
pion, fiilvicnl- 
turist. 






1-4-86 


6-10-1936 




Mr. M. V. Laurie . 






7-10-1636 


81-8-1937 






Experimental . 


Mr. J.N. Sen Gupta 


1-4-1936 


81-3-1937 






Statistical 


Mr. M- A. Kakawf 


1-4-1936 


81-8-1987 


Botany . 


Mr. C, E, Parkin- 
bob, Forest 
Botanist, 






1-4-1686 


16-11-198* 




(Dr.E.D.Bagchee) 




.. 


17-11-1986 


16-3-1987 




Mr. C.E.Parkinson 


.. 




17-3-1037 


31-8-1937 






Mycology 


Dr. K.D. Bagchee 


1-4-1986 


31-8-1987 


trtllliatton . 


Mr. H. Trotter, 
Utilisation Officer. 






1-4-1936 


31-3-1987 






Minor Foreat 
Products. 


Mr. H. Trotter 


1-4-1936 


31-8-1987 






Timber Testing 


Mr. V. D. Llmaye , 


1-4-1936 


30-6-1936 








(Mr. S.M. Esanaln) 


1-7-1936 


20-9-1986 








Mr.V. D. Limaye. 


21-9-1936 


81-3-1937 






Wood Preserva- 
tion. 


Mr. 8. Kameaam . 


1-4-1938 


81-8-1937 






Timber Develop- 
ment. 


Mr. S. Kamesam . 


1-4-1986 


31-8-1987 






Seasoning 


Dr. S. N. Kapur . 


1-4-1936 


1-7-1986 








(Mr. M. A. Rahman) 


2-7-1936 


3-8-1936 








Dr. S. N. Kapnr . 


4-6-1986 


31-3-1937 






Paper Pulp 


Mr. M. P. Bhargavs 


1-4-1986 


31-8-1937 






Wood Techno- 
logy. 


(Mr. H. Trotter) . 

Mr. K. A. fftow- 
dhury. 


1-4-1936 
1-6-1936 


Sl-5-1986 
31-3-1937 






Wood Workshop 


Mr. W. Kagle 


1-4-1936 


20-8-1987 








(Mr. K. Trottei ' . 


21-3-1937 


81-8-1937 


Entomology . 


Dr. C. F. C. Bee- 
son, Forest 
Entomologist. 


•■ 




1-4-1936 


8-4-1936 




(Mr. J. C. M. Gard- 


t m 




4-4-1936 


6-6-1938 




ner.) 












Dr.C.F.C.Beeson 


.. 




7-6-1986 


20-2-1937 




(Mr. J, CM. Gard- 






21-2-1937 


31-3-1937 




ner.) 


Systematic En- 
tomology. 


Mr. J. C. M. Card- 
tier. 


1-4-1936 


81-3-1987 


Biochemistry . 


(Mr. T. P. Ghose, 
Officer-in-cbarge, 
current duties.) 






1-4-1936 


16-11-1980 




Dr. 9. Krishna . 






17-11*1936 


31-3-1937 
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APPENDIX IV. 

Annual Form No. 24. 

Forest Research Institute, 

Summary of Revenue and Expenditure during 1936-37. 



Bndget Heads. 


Direction. 


Silvicul- 
ture 
Branch, 


Botany 
Branch. 


Ento- 
mology 
Branch. 


Utilisa- 
tion 
Branch. 


Chemis- 
try 
Branch. 


Total. 


1 


2 


8 


4 


5 


6 


7 


e 




Ra. 


Ra. 


Ra. 


Bs. 


Bs. 


Ra. 


R*. 


Bxtvrvx. 
















V. — Miscellaneous— 
















(a) Fines and forfeiture* . 










7,850 




7,860 


<4) Other sources . 


700 


181 


02 


49 




21 


968 


(e) Leave contribution of 
officer* on foreign service. 










220 




220 


(d) Sale of timber and fur- 
niture from seasoning 
and ttood workshop 
depot. 










1,016 




1,015 


Total ReTenne 


700 


1S1 


62 


4» 


8,504 


21 


0,657 


EX Wl DITTO*. 
















A.— Conservancy, Hainte- 
nanoe and Regeneration— 
















C. 1.— Porch-age of atorea, 
tools and plant. 


242 


478 


721 


047 


001 


«» 


2,8*8 


C. 2. — Communications 
and Buildings, Repairs 
and Maintenance. 


•♦ 










" 




C. 8.— Miscellaneous— 
















(1) Temporary Estab- 
lishment on dally 
labour. 


528 


. •• 1,072 


4,329 


2,082 


6,187 


61 


14,800 


(2) Purchase of Timber 
for seasoning and pre- 
serving (including 
Ireight and carting 
charges). 


" 








7,748 




7,748 


(3) Purchase of coal, 
raw materials, chemi- 
cals and apparatus. 


•• 






131 


0,960 


1,500 


11,600 


(«) Other charges 


222 


3,108 


1,750 


759 


18,9*7 


372 


25,254 


Total A.— Conservancy, 
Maintenance and Rege- 
neration. 


902 


4,743 


0,806 


4,169 


43,588 


2,101 


62,344 



100 
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APPENDIX IV— contd. 

Annual Form No. 24— contd. 

Forest Be3earch Institute — contd. 

Summary of Revenue and Expenditure during 1936-37 — contd. 



Budget Head*. 


Direction. 


Silvicul- 
ture 
Branch. 


Botany 
Branch. 

4 


Ento- 
mology 
Branch. 


Utilisa- 
tion 
Branch. 


Chemis- 
try 
Branch. 


TOTA*. 


1 


2 


8 


5 





7 


8 




Rs.. 


Rs. 


B.B. 


Rs. 


Rs. 


As. 


Es. 


RxrewMttru«— <ontd. 
















B — Establishments— 
















I —Pay of Officers- 
















fa) Superior Officers— 
Sfon- voted . 


25,806 


10,400 




34,843 


21,669 




os.oes 


{$) Superior Officers- 
Voted 


1,013 


14,676 


38,898 


14,826 


1,01,381 


14,206 


1,80,408 


II.— Pay of Estab- 
raent ... 


39,660 


21,781 


0,393 


21,001 


98,102 


0,416 


1,06^M 


HI.— Allowances 
















(6) House Rent and 
other allowances— 
Voted . 


629 












620 


Travelling allowances— 
















(d) Superior Officers— 
Jfon-Toted 


1,080 


2,398 




2,302 


MI 


.. 


6,845 


Voted— 
















(«) Subordinate forest 
and depot establish- 
ments. 


I 1,745 


2,028 


2,279 


1,803 


7,780 


115 


16451 


(/) Office establishment* 


J 














IV.— Contingencies — 
















(a) Stationery . . 


150 


1,416 


9 


11 


8 


■• 


1,60* 


(6) Carriage of records 
and tent*. 


670 


550 


781 


145 


215 


•• 


2,873 


<e) Rente, ratee and 
taxes. 


5,211 


92 


208 




220 


•• 


. 5.791 


(d) Pay of menials 


.. 












• • 


(«) Official postage 


2,147 


298 


320 


302 


087 


24 


4,078 


(J) Sundries 


11,794 


388 


098 


8S4 


1,746 


962 


16.421 


(g) Clothing and uni- 
forms. 


428 


99 


82 


162 


310 


46 


1,132 


<A) Telephones . 


1,119 


338 


321 


270 


1,622 


162 


8,82* 



APPENDIX TV— concM. 

Annual Form No. 24— concld. 

Forest Research Institute — concld. 

Summary of Revenue and Expenditure during 1936-37— concld. 



Budget Heads. 


Direction. 


Silvicul- 
ture 
Branch. 


Botany 
Branch, 


Ento- 
mology 
Branch. 


Utilisa- 
tion 
Branch. 


Chemis- 
try 

Branch. 


■ TOTAL. 


1 


2 


3 


4 


5 


6 


7 


8 


Expenditure—- tondd. 

B. — E ata bl ish rue ata — eontd, 

V. — Cost of passage granted 
under Superior Civil 
Kervive Rules, 1924 

(Non-voted), 


Rs. 


Rs. 
634 


Rs. 


Rb. 
1.200 


Rs. 
600 


Rs. 


Rs. 
2,434 


Total B. — TSatabHehments . 


92,029 


61,592 


48,049 


. 77,705 


2,36,102 


21,969 


5,36,448 


Ghajti> Total or ALL Ex- 

PEMHTFRI TTSMSR 8. — 
FOIiKSTfl. 


93,018 


66,335 


54,355 


01,874 


2,78, 63.S 


24,070 


6,98,787 


Major Head 8- A.— Share of 

Capital Charges financed 
from ordinary revenue. 




1,090 






2,240 




3,336 


Surplus or deficit 


—92,81* 


—67,294 


—54,793 


—81,825 


—2,72,287 


—24,049 


—5,92,566 



Note.- The figures given in this statement have been prepared in the President's office and are baaed 
ou the Summary of Revenue and Kxpcnditure for March 1937 received from the Accountant General, Central 
Revenues. They do not include certain adjustments made in March linal accounts by the Accountant 
General. Centra] Revenues, on account of leavu salary, exchange accounts with other Governments and 
expenditure incurred through the High Commissioner on Miscellaneous items. 



GERALD TREVOR, 
President, 
Forest Research Institute and College, 



MGTPC— S6— III-2-59— 27-10-37— 3711. 



FRL26J7 

370. 
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PART H-PROVINCIAL REPORTS 




Experimental plot in S. Bengal — successful regeneration of Diptero- 
carpus iurhin«w* obtained by notching the seed deeply in the soil 



carpus . «• «.."^ "— -■»- - ».■ ""-v i 

under the shade of top canopy trees. 

Price R$. 4-6 or 7*. 3d, 
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PELHI: MANAGER OF PUBLICATIONS 

1938 . 



List of Agents in India from whom 
Government of India Publications are available. 

(a) PROVINCIAL GOVBRimBHT BOOK DEPOTS. 
MUmuB : — Superintendent, Government Press, Mount Road, Madras. 
Bombay .- — Superintendent, Government Printing and Stationery, Queen's Road, Bombay. 
Sihd :— Manager, Sind Government Book Depot, and Becord Office, Karachi (Sadar), 
UirrrBD Provisoes : — Superintendent, Government Press, Allahabad. 
Ptjwjab > — Superintendent, Government Printing, Punjab, Lahore. 
OlNiiur, Provinces:— Superintendent, Government Printing, Central Provinces, Nagpor. 
A88AX : — Superintendent, Assam Secretariat Press, Shillong- 
BIHAe :— Superintendent, Government Printing, P. O. Gulzarbagh, Tatna, 
NOrth-West Frontier Province :— Manager, Government Printing and Stationery, Peshawar. 
Oeissa :— Press Officer, Secretariat. Cuttack. 

((>) PRIVATE BOOK-SEIXERS. 



Advanl Brothers, P. O. Box 100, Cawnpore. 

Aero Stores, Karachi.* 

Banthlya & Co., Ltd., Station Road, Ajmer. 

Bengal Flying Club, Dum Dum CaDtt.* . 

Bhatia Book Depot, Saddar Bazar, Ranikhet. 

Bhawnanf & 8ons, New Delhi. 

Bombay Book Dep6t, Charni Boad, Girgaon, Bombay. 

Book Company, Calcutta. 

Booklover'a Resort, Taikad, Trivandrum, South India. 

Burma Book Club, Ltd., Rangoon. 

Butterworth & Co. (India), Ltd., Calcutta. 

Careers, Mohlni Road, Lahore. 

Chatterjee <fc Co., 3, Bacharam Chatterjee Lane, Calcutta. 

Chukerverty, Chatterjee & Co., Ltd., 13, College Square, 

Calcutta. 
City Book Club, 98, Phayre Street, Rangoon. 
Da* Gupta & Co., 54/3, CoDege Street, Calcutta. 
Daatane Brothers. Home Service, 456, Raviwar Peth, 

Poona 2, 
Delhi and U. P. Flying Club, Ltd., Delhi.* 

English Book Depot, Ferozepore. 

English Book Depot, Taj Road, Agra. 

English Bookstall, Karachi, 

English Book Stores, Abbottabad, N.-W. F. P, 

Fakir Chand Marwah, Peshawar Cantonment. 

Fono Book Agency, Simla. 

Gautama Brothers <& Co., Ltd., Meston Road, Cawnpore. 

Hlgginhothams, Madras. 

Hindu Library, 137-F, Balaram De Street, Calcutta. 

H. L. College of Commerce, Co-operative Stores, Ltd., 

Ahmedabad. 
Hyderabad Book Depot, Chaderghat, Hyderabad (Deccan). 

Imperial Book Depot and Press, near Jama Masjid 
(Machhliwalan), Delhi. 

Indian Army Book Depot, Dayalbagh; A£ra. 

Indian Book Shop, Benares City. 



Indian School Supply Depot, Central Avenue, South, 

P. 0. Dharamtala, Calcutta. 
Insurance Publicity Co., Ltd., Lahore. 
Lnternatlonal Book Service, Poona 4. 
Jacques & Co., Komptee Road, Nagpor, Meeara. Neaton. 

Jalna <fc BroB., Mori Gate, Delhi and Connaught Place. 

Jfew Delhi, Messrs, J. M. 
Kamala Book Depot, 15, College Square, Calcutta. 
Karaataka Publishing House, Bangalore City. 
Keale <£■ Co., 65, Britto Road, Karachi (Sadar). 
Keahao Bookstall, Khadibazar, Belgaum. 
BUtabiatan, 17-A, City Road, Allahabad. 
Kfishnaswami & Co., Teppakulam P. 0., Trlehinopoly 

Fort, Messrs. S. 

Dahiri & Co., Calcutta, Messrs. S. K. 

Local Self-Govt. Instltate, Bombay. 

London Book Co. (India), Arbab Road, Peshawar. Mnrree 
Wowahera and Rawalpindi. 



Mackwin & Co, , Booksellers, Stationers and News Agents, 
Inverarity Road, off Elphinstone Street, Karachi 
(Sadar). 

Malhotra & Co., Post Box No. 84, Lahore, Messrs. V. P. 

Malik & Sons. Sialkot City. 

Matbur, B, S„ Book -seller, Civl) Lines, Jodhpur. 

Minerva Boo* Shop, Anarkali Street, Lahore, 

Modern Book Depot, Bazar Road, Sialkot Cantonment 

and Napier Road, JuUunder Cantonment. 
Mohatdal Dossabhal Shah, Rajkot. 
Mohendra Bros., Laskar, Qwallor State, Messrs. 
Nandklshore * Bros., Chowk, Benares City. 
New Book Co., " Kltab Mahal *', 192, Hornby Road, 

Bombay. 
Newman & Co., Ltd., Calcutta, Messrs. W. 

Oxford Book and Stationery Company, Delhi, Lahore, 
Simla, Meerut and Calcutta. 

Parikh & Co., Baroda, Messrs. B. 

Pioneer Book Supply Co,, 20, Shlb Narayan Das Lane, 

Calcutta, and 219, Cloth Market, Delhi. 
Popular Book Depot, Grant Road, Bombay. 
Punjab Religious Book Society, Lahore. 
Raghunath Prasad & Sons, Patna City. 
Ram Krishna Bros., Opposite Blshrambag, Poona City. 
Ram Narain Lai, Katra, Allahabad. 
Rama Krishna & Sons, Book-sellers, Anarkali, Lahore. 

Ramesh Book Depot & Stationery Mart, Kashmere Gate. 

Delii. 
Ray & Sons, 43, K. & L. Edwardes Road, Rawalpindi, 

Murree and Peshawar, Messrs. J. 

Roy Chowdhury & Co., 72, Harrison Road, Calcutta, 

Messrs. N. M, 

Saraswati Book Depot, 15, Lady Hardinge Road, New 

Delhi. 
Sarcar & Sons, 15, College Square, Calcutta, Heeart. 

M. C. 
Sarkar <fc Co., Ltd., 6, Hastings Street, Calcutta, 

Messrs. P. C. 
Sharada Mandir Ltd., Nal Sarak, Delhi. 
Standard Book Depot, Lahore, DalbousJe and Delhi. 
Standard Bookstall, Karachi. 
Standard Bookstall, Qaetta. 

Standard Law Book Society, 89, Harrison Road.Calcata. 
Tara & Sons, Raunak (India), Messrs. B. S. 
Taraporevala Sons & Co., Bombay, Messrs. D. B. 
Thacker <fe Co., Ltd., Bombay. 
Thacker, Spink & Co., Ltd., Calcutta and Simla. 
Tripathl & Co., Book-sellers, Princess Street, Katbadevi 

Road, Bombay, Messrs. N. M. 
University Book Agency, Kaehari Road, Lahore, 
Upper India Publishing House, Ltd., Literature Pal»M» 

Ammuddaula Park, Lncknow. 
Varadacbary <fe Co., Madras, Messrs. P. 
Venkatasubban, A., Law Book-seller, Vellore. 
Wheeler & Co., Allahabad, Calcutta and Bombay, 

Messrs. A. H. 

Young Man & Co., Egerton Road, Delhi. 
* Agent* for publlcatfo n* on Aviation only. 
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FOREST RESEARCH IN INDIA, 




provincial reports. 



• Silviculture. 

The all India teak seed experiment continues, several of the 
plantations have been thinned and made into sample plots. Un- 
fortunately all the work done at Dehra Dun has been destroyed by 
frost which appears to be increasing in intensity in Northern India. 

Assam. — Progress continues to be made in standardising 
methods of regenerating the evergreens. 

The natural regeneration of sal in Kamrup is becoming annu- 
ally more and more successful but success is dependant on rains 
weeding, an operation which is not everywhere practicable. Regen- 
eration in Kachugaon is still in the experimental stage. 

Bengal.— The problem of the natural regeneration of sal 
remains entirely unsolved. Although the technique of sal planta- 
tions is well understood it is now obvious that the normal regen- 
eration area cannot be worked upto under this system and that 
natural regeneration must be undertaken especially in the Bhabar 
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paper made at the Forest Research Institute^ Dehra 
Dun.) 



FOREST RESEARCH IN INDIA, 

1936-37. 



PART II.— PROVINCIAL REPORTS. 



CHAPTER I. 



GENERAL. 

The research work carried on in provinces lias made steady pro- 
gress during- the year. Silviculture receives most attention but in- 
creasing efforts are being made towards a fuller and better utilisa- 
tion of the products of the forest. The appointment of special 
officers on utilisation has been of distinct benefit to trade. The 
following attempts to summarise the chief items of interest in the 
provincial reports. 

- Silviculture. 

The all India teak seed experiment continues, several of the 
plantations have been thinned and made into sample plots. Un- 
fortunately all the work done at Dehra Dun has been destroyed by 
frost which appears to be increasing in intensity in Northern India. 

Assam. — Progress continues to be made in standardising 
methods of regenerating the evergreens. 

The natural regeneration of sal in Kamrup is becoming annu- 
ally more and more successful but success is dependant on rains 
weeding, an operation which is not everywhere practicable. Regen- 
eration in Kachugaon is still in the experimental stage. 

Bengal. — The problem of the natural regeneration of sal 
remains entirely unsolved. Although the technique of sal planta- 
tions is well understood it is now obvious that the normal regen- 
eration area cannot be worked upto under this system and that 
natural regeneration must be undertaken especially in the Bhabar 



tract. Mueh interest has lately been taken in Kamrup methods 
and experiments on these lines are in progress. Much work has 
also been done on the natural and artificial regeneration of ever- 
greens in Chittagong and the results are encouraging. The notch- 
ing of Dipteroearpus turbinatus under high shade has proved very 
successful on a divisional scale at a low cost. In Darjeeling, 
Cvpressus torulosa, Cupressus cashmeriana and Juniper us virgi- 
niana show much promise. A valuable little book on thinning in 
plantations by Mr. C. K, Hoinfray was published during the year. 

Bihar. — The most interesting silvicultural experiment being 
carried out is the large scale contour trenching of dry hill sal 
forest in Chota Xagpur. There has been considerable correspond- 
ence and some controversy on this subject in the pages of the 
Indian Forester. The ultimate outcome of this experiment will be 
watched with interest. An experiment in controlled annual burn- 
ing of sal has now been carried out in Saranda since 1923 and the 
results clearly show the benefits of complete fire protection in this 
type of sal forest. The plot burnt annually is in very poor condi- 
tion, there is a characteristic barrenness of soil and several sal poles 
are top dry and have produced epieormic branches. 

Bombay. — The thinning of teak plantations appears to be the 
great silvicultural problem confronting the staff. It is well known 
that the early and continued thinning of teak plantations is essen- 
tial and steps to cany out this measure as a routine operation are 
very necessary not only in Bombay but in several other provinces. 
Some interesting observations on the growth of sandal are also in 
progress. 

Burma. — Burma reports that the natural regeneration experi- 
ments on Dipterocarpus tuber culatus in East Katha division indi- 
cate that fire protection, though beneficial to the growth of regen- 
eration, is not essential for establishment. Pent-acme suavis, how- 
ever, needs fire protection but has not much chance to hold its own 
against the former species where growing together. The effect of 
clear felling over existing natural regeneration of D. tuber culatus 
in Zigon division has shpwn a steady progress towards establish- 
ment of plants. 

Experiments on stump-planting versus direct sowing or entire 
transplanting of teak confirmed previous years' results that the 
advantage of planting stumps begins to be lost in the third year. 
As regards early (pre-monsoon) planting of stumps, the indications 
have been that it would be unsafe to recommend very early plant- 
ing in areas with less than 100" annual rainfall, though, if pro- 
tected with a covering of loose earth, they can probably be planted 
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iri areas with rainfall as low as 60". Stumps planted up to a fort- 
night after tlie break of rains were better oti than seedlings trans- 
planted entire. Stumps -with root lengths between 4" and 8 /; are 
all likely to give the best results. 

A number of experimental plots were laid out in areas where 
Bambusa yolymmpha had flowered in 19e357-36' with the object of 
raising a reasonable crop of teak there both by stumps and direct 
sowing. Results so far indicate a failure in practically all cases of 
experiments with sowing, whereas stump planting has proved 
admittedly superior. 

In the teak seed origin experiments in Myitkyina, attacks by 
Hoflohammus have been much more serious on the crops from 
Indian seed origin than that from Burma origin. 

Extensive work has been in progress with working plans. 
Interim measurements in the matchwood sample plots indicate that 
in a closed forest, growth of matchwood species, viz., Sterculia-, 
Bowibcuc and Anthocepkalus is not very fast, as is often thought. 

Central Provinces. — The natural regeneration of teak in North 
Chanda and the better class of forest following clear felling is 
generally unsatisfactory ow r ing to the heavy undergrowth of 
bamboos. Methods are being worked out for felling the bamboos 
in a manner to foster natural regeneration. Moderate grazing and 
light shade seem to be factors favourable to teak regeneration in 
this province. Interesting experiments in the natural regeneration 
of semal (Bo-mhax ■malabaricn-iri) are in progress. The thinning of 
young teak is a major problem in this province. 

Coorg. — A considerable amount of work has been done on the 
propagation and after tending of sandal. It appears that sandal is 
best grown as a road side tree or in lines widely spaced, that it 
should be given plenty of growing space and free circulation of air 
and never allowed to become parasitic on its neighbouring sandal. 
Sufficient good host plants such as Cassia siamea must be provided. 
It has been decided to plant a line of sandal along the outside of 
all teak plantations. The natural regeneration of the evergreen 
forests particularly of Vatetia indica is becoming standardised. 

Madras.- — The importance of the tab method of regenerating 
dry fuel forests is shown by the fact that under ordinary coppice 
working 7 per cent, of the stools die at each coppice rotation. The 
gradual degradation of thorn and scrub forest worked under cop- 
pice is unfortunately a well known feature of Indian forestry and 
the rah system affords a method of rejuvenating coppice coupes by 
artificial regeneration. Further work has also been done, on the 



pre-nionsoon planting of teak stumps and the correct size of stumps 
to use. Experiments continue to show that lor teak, Dalbergia 
latifolia, Pterocarfus marsupium, Terminalia crenulata and Arto- 
carpus hirsuta stumps are preferable to any other method. Re- 
search has shown that the replacement of casualties in the second 
year of a teak plantation is of very doubtful value. Scraping as 
opposed to forking as a method of weeding young teak plantations 
is hardly inferior in results and gives an immediate saving of Rs. 3 
to Rs. 5 per acre each time this operation is done. Experiments 
continue in the regeneration of evergreens and on the spike disease 
of sandal. The eradication of lantana by spraying with a sodium 
chlorate spray show that the method is the most successful and 
least expensive of any so far tried. 

North-West Frontier Province. — The main silvicultural prob- 
lem continues to be the natural regeneration of blue pine (Pinus 
eaceha). The young regeneration suffering very heavy mortality 
in times of drought. The tube planting of Pinus longtfolia has 
been used with success under very difficult site conditions at Cherat. 

Orissa. — The natural regeneration of sal in Puri where ever- 
green conditions have become established is the chief problem of 
the new province. The thinning of teak plantations is also urgent. 

Punjab. — The natural regeneration of deodar and the two pines 
P. excelsa and longtfolia presents no difficulty. The regeneration of 
the firs has been a silvicultural problem for a long time and experi- 
ments confirm the opinion that excessive humus inhibits reproduc- 
tion. \\ million seedlings of Morus alba and Melia azedarach 
were handled in planting operations in the irrigated plantations. 
A useful record on mulberry by Mr. I. D. Mahendru was published. 
Considerable work has been done on exotics both in the plains and 
the hills. In the hills Thuja plicata has done very well and is 
much the most promising species tried. Counter erosion work con- 
tinues to receive much attention throughout the province. 

United Provinces .—-The problem of first importance is the 
natural regeneration of sal de novo under the uniform system. Pro- 
gress has been made and the position upto date is adequately sum- 
marised in Mr. Smythies article of April 1936 and Mr. Mobbs 
of August 1936 in the Indian Forester. Artificial regeneration on 
a large scale has now become a routine measure in many divisions 
both with and without taungya. Considerable attention is being 
paid to resin tapping investigations. Both here and in the Punjab 
treating blazes with a solution of Hydrochloric acid has not given 
an increased yield. The fourth edition of Mr. Howard's valuable 
Forest Pocket Book was published during the year. 
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Botany. 

On the whole Divisional Forest Officers find little leisure for 
botanical wort. Dr. Bor in Assam has been able to add a good 
deal to the knowledge of the grasses of Assam and several plants 
new to the Assam flora have been collected by Mr. Purkayastha. 
Generally the identification of tropical . evergreens is the most 
important botanical investigation required and this work is being 
continued. 

The progress of Forest Botany in Burma was continued by good 
work done in the May my o herbarium which was maintained in the 
usual good condition and to which additions of herbarium specimens 
were made from collections made by local Forest Officers and from 
a donation made by the Dehra Dun herbarium,. An interesting 
collection from the Wa States on the Si no-Burma boundary 
was obtained by a collector who accompanied the Boundary Com- 
mission. The Maymyo Botanical garden continued to make good 
progress; additions in planting and to the orchid house and rose 
garden were- made as well as improvements in the upkeep of the 
roads and lawns. The public continues to appreciate these gardens 
which stimulate and help gardening in Upper Burma in general and 
in Maymyo in particular where, it is pleasing to note, the Annual 
Flower Show has been revived after being in abeyance for six years. 

Entomology. 

The only possible way of dealing with epidemics of defoliators 
appears to be by methods of biological control and so far as teak in 
Nilambur and mulberry in the Punjab plantations are concerned 
this matter is being taken up in earnest. The Burma report con- 
tains some interesting particulars regarding the bee hole borer of 
teak which fortunately is absent from India. 

Utilisation. 

In several provinces the appointment of Utilisation Officers has 
increased interest in the most profitable exploitation of our forest 
resources. The utilisation of new -species of timber, bamboos and 
grasses and the attempts to start new local industries making use 
of such products has made some progress but vested interests and 
conservative habits frequently stand in the way. It must be real- 
ised that it is useless attempting to develop a trade in any product 
which is not available in commercial quantities. Too often when 
uses have been found for a timber it is discovered that supplies are 
not available. In some provinces many sorts of timber can be 
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grown in plantations and it has not yet been decided what trees 
should be grown from the point of view of utilisation as opposed to 
silviculture. The grading of timber also demands attention, the 
grading rules for Burma teak are now published and are being 
examined in practice. Grading rules for other timbers produced 
depart mentally in large quantities demand consideration. Revised 
specifications for sal sleepers were under investigation duiing the 
year and it is hoped that a specification having a nearer relation to 
reality than the present one will result. Box woods are in increas- 
ing demand and will have to be provided by plantations, the present 
scattered nature of these trees renders an annual supply at econo- 
mic rates quite impossible. Burma as usual has been very active 
in all branches of timber utilisation and is fully equipped in this 
respect. 

An interesting forest exhibit was staged by the United Pro- 
vinces and the Forest Research Institute at the Lucknow Exhibi- 
tion which attracted a. good deal of public attention. 

A Utilisation Conference was held in Uehra Dun in March at 
which many problems of current interest were discussed and some 
important resolutions passed. 
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CHAPTER II. 

SILVICULTURE AND WORKING PLANS. 



ASSAM. 
I . — Experimental Silviculture. 

(i) General. 

Staff. — The post of the Siliviculturist continued to remain 
vac-ant throughout the year. Mr. C. Purkayastha, Deputy Conserv- 
ator of Forests, was in charge of the work in addition to his duties 
of Botanical Officer up to the 1st November 1936 when he was re- 
lieved by Dr. N. L. Bor, D.Sc, I.F.S. 

It has not yet been possible to sanction even the minimum staff 
recommended by the third Silvicultural Conference in 1929. 

A full programme of work was carried out in addition to the in- 
spection of Divisional plantations. 

There were 16 experimental plots (including the two experi- 
mental gardens) at the beginning of the year of which two were 
made over to the Division. Two more experimental plots were 
newly laid out while an old experiment of Sibsagar was reconstitu- 
ted during the year. 

(ii) Natural Regeneration. 

A. — Evergreen Climax Forests. 

The investigations of the past few years have proved what has been 
known in Assam for a considerable time and has been prescribed in 
the working plans for Lakhimpur and Sibsagar, that the correct 
method of regenerating our Dipterocarpus—Mesua climax forest is 
to open the canopy, reserve a portion of the smaller trees and to 
tend the young growth. Experience has shown that after the forest 
has been exploited, advance growth of valuable species appears in 
quantity and will persist for many years even if it is not tended. 
Tending alone will ensure a considerable advance in the rapidilv of 
growth, but cutting a number of the smaller trees in addition re- 
sults in even better growth. 

During the past year about 90 acres of an area in the Jeypore 
reserve, Lakhimpur division, which was exploited in 1927-28 and 
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tended subsequently for a number of years, was opened up by the 
Divisional Forest Officer by cutting a number of the smaller trees, 
bamboos and undergrowth. This operation revealed that the area 
was fully stocked with Mesua and Dipterocarpux and with a fair 
number of other valuable species such as Magnolia, Mangliebia, 
Avworu, Michel in, etc. Many of these had already become estab- 
lished. Experimental plots were laid out in throe areas in order 
to determine the comparative value of tending every year, every 
second year and every third year. Tending, by which is meant, 
the keeping down of creepers and cutting out of undergrowth 
interfering with valuable species, costs money, a factor which will 
continue to loom very largely in our treatment of these forests. 

If the Dipterocarpus — }fe$ua hyUnm- is a climax, that is, an 
organic entity produced and controlled by a given set of climatic 
factors, and there is no doubt that it is, it would be expected that it 
could regenerate itself without outside interference. It can and 
does reproduce itself, albeit very slowly, but since man takes a hand 
in the exploitation of the forest thereby upsetting the very deli- 
cate balance of biotic factors, he must also take a hand in controlling 
the luxuriant growth of weeds and climbers which are the result of 
this exploitation, if the replacement of exploited trees is the object 
in view. The greater the opening the more insistent will be the 
need for tending. 

In the experimental plot No. 8 opened near Digboi, which had 
for its purpose the determination of the progress of regeneration 
under different degrees of canopy density, "it was found that 
seedlings of valuable species up to 4' in height occurred all over 
the area. Since the canopy was opened the progress of recruitment 
has been little short of amazing. In one square 6' x (>' no less than 
23 seedlings of Attocarpug chaflasha were found. The same result 
has been achieved over -the whole plot where the terrain is not too 
steep. ■'■'..- 

Da-rrang type evergreen. — Experimental cleaning of under- 
growth under mother trees of various species has shown that pro- 
fuse natural regeneration can he obtained by this means; 3,300 
seedlings were counted under one honsum {Phoebe goalparensis) 
tree. Bola {Moras laevigata) regenerates itself with ease by this 
method but the foci prove very attractive to deer and the areas are 
not now cleared. The indications are that the undergrowth pro- 
tects the young plants from deer and that, they are able to make 
their way through it. 
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B.— Sal forests. 

(i) Kamrup. — All P. B. I. areas continued to improve on the 
progress made in the last 2 or 3 years. The luxuriant weed growth 
that characteristically invaded the groups when initially opened out 
has been brought well under control by selective rains tending. 
Ewpatoriuni) it has been noticed, does not prove deterimental to the 
existence of sal seedlings though it certainly arrests their growth. 
On uprooting the weed, dense patches of .healthy seedlings have 
been revealed in many places. This practice is now steadily 
followed and forms an important part of rains tending activities. 

The methods now adopted for regeneration may be summarised 
as follows : — 

(a) In unopened areas,— (1) A preparatory felling involving an 
almost uniform removal over the area of the lower story 
of sal (consisting of suppressed and crooked stems and 
stems that would come out in a normal thinning) and of 
trees of miscellaneous species — except where their 
removal would result in a large gap in the canopy, (2) 
tending during the rains, involving cutting off of coppice 
shoots and shrubs, and the pulling out of weeds that- 
become worse with cutting such as Enpatorhtm; (3) a 
carefully planned programme of forced burning all 
through the cold weather and (4) formation of groups 
hy selective removal of trees in the canopy over promis- 
ing patches of regeneration, to be gradually enlarged as 
regeneration progresses. 

(6) In the groups previously formed, regeneration work' has 
mainly consisted of (1) selective rains tending and (2) 
careful practice of burning technique, followed by (3) 
extension by removal of trees on the edges of the groups 
as regeneration progresses. 

(ii) Kachutjaon. — There was a certain amount of seeding of sal 
trftes in V. B. I. in Bamba block. According to Inspector General 
of Forests' recommendations, compartment 3 was selected for 
wholesale weeding of sal recruitment at the end of the year. In 
half of the area, weeding was done in lines 3' wide 6' apart, and in 
the other half all weeds were removed. It was found that the 
recruitment was not so good, specially in the area where only line 
weeding was done. These lines have been sown broadcast with sal 
seeds at the end of t he year to supplement the recruitment. The. 
whole of the area was fire-protected.. 
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No thatch has made its appearance yet in the sau observation 
plot in the Bamba block. It will not be wrong to conclude now, 
after 5 years of experiment, that thatch will spread once it has 
come whether the area is burnt or not, but it takes long to make 
its appearance in any locality where it does not already exist. 

(iii) Darrang. — -Very considerable success haa been attained by 
opening the canopy and tending sal recruitment. 

(iii) Investigation of seeds. 

The most important problem to be solved is the germination of 
the valuable Magnoliaceous species found in Upper Assam that 
has just been taken up. These species, which possess seeds 
enveloped in a crustaceons testa, either show very poor power of 
germination or else remain dormant in the soil for considerable 
periods. 

Germination testa were carried out on many species in the 
experimental gardens. Seeds of Sagerea sp., obtained from the 
Silvieulturist, Debra Dun, failed to germinate in every case 
although they were distributed all over the province and sown in a 
variety of soils. 

The following bamboos flowered during this year:— 

Cephalo stocky win- pergracile, Lakhimpur. 

C. capitatum, Khasi and Jaintia Hills, 

Dendrocalatnus hamiltonii, Sibsagar. 

Bambusa pallida, Sibsagar, 

B. tuldm, Sibsagar. 

Dendrocalamust hooheri, Khasi and Jaintia Hills. 

Arundinaria sp., Khasi and Jaintia Hills. 

(iv) Investigations on Trees and Crops. 
As in last year's repoft. 

(v) Nursery Work. 

Nurseries are being opened at each plantation centre in ever- 
green divisions in order to raise valuable evergreens for 
transplanting. 

(vi) Artificial Regeneration. 

(a) Dipterocarpus ma'crocarpus.- — The reported low germination 
of this species is incorrect, for with correct selection of fruits as 
much as 70 per cent, germination can be achieved^ 
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(b) Lagerstrcemia flos-regince. — Results so far obtained from 
the stump planting experiment indicate that the early planting is 
far more preferable to the later. 

(c) Artocarpus chaplasha. — The stump planting experiment of 
last year's report was repeated. A borer destroyed the leading 
shoot of nearly all the plants. 

(vii) Tending. 

Experiments have been laid out in hoilock plantations in 
Lakhimpur to find out whether there is any advantage in spacing 
out the stems in 1 year old and 2 year old plantations. 

(viii) Mixtures, 

Experience has shown that mixtures of (1) Amoora and Phoebe 
and (2) Altingia, Munylietia and Cinnamomum grow very well 
together. Experimental plantations of various evergreen species 
are being started. 

(ix) Under-planting. 

Experimental plantations of Me sua ferrea and Amoora under 
Terminalia myriocarpa have been started. 

(x) Silvicultural Systems. 
Nil. 

(xi) Miscellaneous. 

A start has been made in systematizing the record of 

preservation plots. 

In all divisions a 10-year planting scheme is being dTawn up 
and forms for standardising records are being issued. 

BENGAL. 
I. — Experimental Silviculture. 

(i) General. 

Mr. R. I. Macalpine, I.F.S., was in charge of the Silvicultural 
division upto the end of October 1936 and Mr. C. K. Homfray, 
I.F.S., from the 1st November 1936 till the 18th February 193T, 
thereafter Mr, S. J. Curtis, I.F.S., for a short term only till 
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Mr. J. C. Nath, I.F.S., took over from him on the 18th March 
1937 and continued for the rest of the year. The Central Silvicul~ 
turist and Silvieulturist, Madras, toured in South Bengal with the 
Silviculturist, and visited most of the silvicultural plots in 

Chittagong, Chittagong Hill Tracts and Sunderhans divisions. 

(ii) Natural Regeneration. 

(i) Sal.~ In Buxa division attempts to naturally regenerate 
areas in the Bhabar tract have not yet met with very great success. 
As a result of the survey of the position made at the close of last 
year, the evergreen shrubs and coppice in the undeTgrowth were 
cut back and burnt, and the area (Santrabari plot) was weeded once 
in the rains, with the result that luxuriance of the undergrowth 
has been considerably reduced and there has been an appreciable 
increase of sal seedlings. 

In the Raimatang Bhabar, though the replacement of Pollima 
ciliata by Imferata arvndinacea is slow, there has been an increase 
of sal seedlings, particularly where the canopy is more open and 
the undergrowth light. The conditions have not yet sufficiently 
changed to justify regeneration fellings and rains weeding. 

In Darjeeling division, the experiments undertaken by the 
territorial staff have not yet yielded very hopeful results, though 
a certain amount of recruitment has been obtained where the canopy 
is open. 

The Conservator of Forests and the Silviculturist visited 
Kauirup (Assam) in April and September 193C to compare the 
Kamrup method and technique with those adopted in Bengal with 
a view to formulate a definite scheme for natural regeneration of 
sal in Bengal. A series of 12 experimental plots was accordingly 
laid out in different sal divisions for studying the applicability of 
the Kamrup method. The Divisional Forest Officers of Buxa and 
Kurseong also laid out similar plots. Besides, extensive areas in 
Buxa, Jalpaiguri and Kurseong were taken up, which were burnt 
with moderate intensity as far as possible. It is intended that by 
continued repetition of this process the present evergreen conditions 
of undergrowth (resulting from a prolonged fire protection) which 
have proved inimical to sal regeneration will be reversed. In 
many places, where conditions were too wet and undergrowth too 
evergreen to burn, focal points were started, where the undergrowth 
was cut and fired when dry. It is hoped that repeated burning 
from these focal points will result in ever widening areas of drier 
conditions favourable to sal regeneration, 
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In Dacca-Mymensing division, natural regeneration is of 
secondary importance, as coppice regeneration is quite satisfactory 
in the greater portion of the area, A careful study of the progres- 
sive growth of natural seedlings which are plentiful, was however, 
continued with the object of possibly replacing casualties in coppice 
stools or filling up blanks. 

(ii) Other species .—(a) A series of plots have been laid out in 
Jalpaiguri division to study the effect of a burn of moderate inten- 
sity on the existing reproduction of khair and sissno in the savanna 
areas in river forests and to see if this treatment would induce 
further recruitment of natural regeneration. 

Experiments have also been started to regenerate natural 
grassy blanks in high forest in Buxa division by burning and con- 
trolled grazing, supplemented by rains broadcasting of seeds of 
miscellaneous species. • 

(b) Evergreen forests of Kassalong, Chittagong Hill Tracts. — 
The results of last seven years' work on these experiments, to deter- 
mine a method of removing the existing overwood which would 
ensure an establishment of advance growth of valuable species 
already on the ground, are very encouraging. A large scale 
Divisional experiment has therefore been started to find out 
whether, and at what stage, it will be possible to carry out intensive 
fellings in such areas, as the success of departmental extraction 
largely depends on them. 

(c) Dipterocarpus spp. — " Notching " of Dipterocarpus 
turbinatus under high shade on a Divisional scale has proved very 
successful at a low cost. But there has been very little success with 
Dipterocarpus costatvs and Dipterocarpus pilosus and experiments 

with these latter species were continued. 

An experiment to introduce Eugenia grandis by " notching " 
has also proved successful at a low cost. 

Experiments on tending the patches of pole crops of garjan 
which occur throughout the Chittagong division were continued. 
The effects of cutting back the miscellaneous species and that of fire 
in reducing the undergrowth are being watched. 

An experiment to test the suitability of the Kamrup method 
of natural regeneration of sal to garjan in Cox's Bazar has been 
started in a Dipterocarpus costatus area. 

(iii) Nursery and Plantation Work. 

Nurseries were maintained at Takdah, Sukna and Hazarikhil. 

3 
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Takdah (Darjeeling). — 17 species of seed were sown during the 
year. Seedlings of these, mostly exotics, are planted out in the 
Darjeeling' divisional plantations by the territorial staff. Cupressus 
torulosa, Cupressus cashmeriana and Juniperus virginiana are 
showing- the greatest promise. 

Suhna (K u rseon g). — Routine experiments were made of various 
indigenous and exotic species. Those of interest are Cassia siamea, 
Aleurites fordii, Pterocarpus marsupium and Eucalyptus citriodora. 
Acacia lenticularis has done extremely well and shows promise of 
rapid growth. 

Hazarikhil (Chittagony). — Routine tests were carried out for 
numerous species. Among the exotics Xylia dalabriformis, 
Pterocarpus dalbergioides and Eucalyptus citriodora show promise. 

Stump planting. — Experiments on stump planting of various 
species were continued in many divisions. In Darjeeling, field 
nurseries of buk (Quercus lamellosa) and phalant (Querent lineata) 
were started in all new plantation areas with the object of raising 
seedlings for stump planting in the future. In Kurseong, experi- 
ments with buk, phalant and maya (Erioboirya petiolata) gave 
very good results. These experiments are of particular interest 
for hill plantations, where normally species raised from seed or 
transplants exhibit very slow growth and costs of tending are 
heavy. 

Fuel taitngyas, — These were continued in Kalimpong division 
with encouraging results. Mandane (Aarocarpus fraxinifolius), 
lampati (Duabavga sonneratioid-es) and Albizzia spp. seem to be 
the most promising for a 12-16 year rotation. 

" Kkarkhani " areas. — Experimental sowings of sal on bumps 
in a low-lying area (Kharkhani) in Buxa division are progressing 
we'll so far. 

Bamboos. — The experiments at Baraiyadhala (Chittagong) on 
the introduction of the bamboos (Melocanna bambusoides and 
Bambusa tulda), in the poor, dry, deciduous forests were closed at 
the end of the year aa they have fulfilled their object. One year 
old rhizomes are the best for the purpose and it is a practical and 
profitable proposition to plant rhizomes of Melocanna bamhusoides, 
which has a greater local demand than Bambusa tulda in this 
type of forest. 

An experiment to examine the possibility of introducing the 
exotic Bambusa polymorphs from Burma in the same type of forest 
has been started this year. 
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Cover crops, — Experiments on cover crops were continued. 
Leucasna glauca, Tephrosia ■purpurea, and Lea crispa are not 
considered as suitable as Tephrosia Candida. 

Plantations of exotics in the Darjeeling Hills. — Planting of 
exotics and other experiments were continued. Alnus incana, 
Cupre&sus torulosa, Cupressus cashmeriana, Juniperus virginiana 
shew promise of rapid growth. 

Experiments to reduce the rate of growth of CrypUrmeria by 
closer planting were continued. 

Mixtures in plantations .-—There is little to add to previous years' 
reports as it will take time to obtain conclusive results. 

Underplanting. — Experiments with Dipterocarpus turbinates, 
Dipterocarpus pilosus, Dichopsis polyantka, Artocarpus chaplasha, 
Hopea odorata, Swietenia macrophylla were continued with success. 

Thinnings. —The thinning note (by Mr. C. K. Homfray) men- 
tioned in last year's report was published during the year, and its 
principles were generally followed in silvicultural sample plots 
and divisional thinnings. 

Experiments in earlier thinning of sal, viz., in 3 to 4 year old 
instead of in 6 year old plantations, with a view to reduce the 
tendency to form epicormics, were undertaken during the year; 
it is too early yet to form any opinion on the success of the 
experiment. 

All other experimental thinning p4ots were maintained and 
remeasured as due. 

Eradication of climbers. — As stated in last year's report, hoeing 
up of roots is the best method in young plantations. Coppicing of 
climber-damaged (due to Tinospora cordifoUa and Mucuna 
pruriens) 5-10 year old sal, followed by a hot burn, cleaning and 
hoeing up of the climber roots, has proved very successful. In 
2 years, the sal coppice attains a height of 8'-15'. In JaUpaiguri 
division 183 acres of sal plantation were thus treated with the 
result that they are now far cleaner, healthier and more vigorous 
than the original crop. 

Experiments to study the effect of a burn of moderate inten- 
sity on the incidence of creepers were undertaken in Dacca- 
Mymensingh division, but it is too early to form definite 

conclusions. 

Controlled burning in sal plantations. — Controlled burning in 
sal plantations, of over 8 years old, was carried out in Kurseong, 

b2 
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Buxa, and Jalpaiguri divisions for the eighth year in succession. 
This has resulted in reducing the evergreen undergrowth associates 
which are changing to a drier type and the general appearance of 
sal is more healthy than unburnt plantations. An annual burn- 
ing of a moderate intensity is carried out in the cold weather. 

All experimental plots to study the effect of controlled burning 
on the undergrowth, crop, soil conditions and cost of climber cutting 
were maintained. The results indicate that the operation is cer- 
tainly beneficial. 

Experimental plots were laid out in Dacca-Mymensingh to study 
the effect of annual burning of a moderate intensity on the 
incidence of a defoliator in sal. 

(iv) Preservation of Natural Flora. 

Twenty-seven plots were maintained and more plots will be laid 
out in due course. 

(v) Soil samples. 

Mention was made last year of a report from Dr. J. C. Ghosh, 
D.Sc, on the soil samples from sal forests. A further study of the 
corresponding soil profiles to draw final conclusions on the effects 
of burning in sal plantations will be taken up next cold weather. 

(vi) Special investigations. 

(i) Pruning. — Results of last year's experiments on sal in 
Buxa division indicate that pruning, either flush to the bark or 
down to the cambium layer, does not reduce the original number, 
vigour and growth of the epicormics, and that the pruning down to 
cambium is definitely harmful. 

(ii) Limitation of-',,iq)ecies. — -This is still under discussion and 
will, it is hoped, be completed at the next Divisional Forest Officers' 
Conference. 

(iii) Cryptomeria japoniea. — The closer planting experiments 
(by varying planting distances) to improve the quality of this 
timber by reducing the rate of growth were continued. 

II. — Working Plans and Statistics. 

(i) Working plans. — The revised working plan for the 
Jfalimpong division was published during the year, 
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The revised working plans for Chittagong and Cox's Bazar were 
still under compilation. 

(ii) Linear sample plots.- — Routine remeasurements were done to 
the old plots, A new plot was laid out in the Upper Hills of 

Kurseong covering species occurring between the elevation of 6,000 
and 7,000 feet. 

(lii) Ring -counting and stem analyses. — A bulletin containing 
up to date results for the more important - species of the hills and 
the plains was prepared and sent to the Press during the year. 

BIHAR. 
1. — Experimental Silviculture. 

(i) General. 

Mr. W. D. M. Warren, I.F.S., was in charge of the division 
throughout the year, besides the charge of Working Plans and 
Utilisation. 

(ii) Natural Regeneration. 

Contour trenching experiment in Palamau. — Experimental 
plots were laid out to ascertain whether contour channel irrigation, 
by arresting the run off of hill side water, hastens the infilling of 
blanks with regeneration in dry sal areas. Only six sal trees of 
6 /; - 8" diameter surround the area, and at present none of these 
have specially good crowns, nor any regeneration present. 

Sal seeding, Palamau division. — Two more experimental plots 
were laid out, to ascertain at what age sal coppice shoots give fertile 
seeds. Results from the existing plots shewed that seeds from 6 
year old shoots gave no germination, from 7 to 11 year old shoots 
only 1 to 3 per cent, germination and from 13 to 14 year old shoots 
10 per cent, germination, all in nursery beds. 

Burning, Saranda Experimental Plots. — The fire protected 
plot shows fully stocked forest with ample regeneration. The 
middle-aged top canopy is sufficiently complete to prevent the 
underwood from developing rapidly. The underwood is thick and 
consists of sal regeneration, creepers such as Milletia, Bauhinia, 
and Smila-x and regeneration of miscellaneous trees. Thinning in 
the overwood and cutting back miscellaneous trees and creepers, 
until the sal underwood is established, are considered necessary. 
The plot shows the usual healthy appearance of moist peninsular 
type sal forest. 
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The appearance of the experimental plot, annually burned for 
the last 12 3 r ears, is very different. There is no underwood of more 
than 2' in height, several of the sal poles arc top dry and have 
produced epicormic branches and the few burnt-back seedling re- 
generation produce 2-3 unpromising shoots per stool, averaging 
only 2' in height with little fresh recruitment. There is a charac- 
teristic barrenness of soil with an absence of grass and vegetative 
cover and consequent surface erosion. Enumeration figures show 
that only 4 saplings have progressed to the tree stage since 1925, 
and that there are now 7 no saplings and only 78 established regenera- 
tion as against 46 and 247 respectively in 1925. The appearance 
of the whole plot is that of an isolated dry area in the midst of 
healthy vigorous growing forest exhibiting the evil effects of annual 
burning for a number of years. 

Saranda Experimental Plots 3 and 15 were laid out in 1923-25 
to ascertain how long it takes for sal regeneration to establish itself 
in middle aged, moist peninsular good quality sal forest with fire 
protection as against annual burning. 

Saranda Experimental Plots 6, 6 and 7. — The object was to 
ascertain in these damp types of sal forest which of the three 
methods, viz., (i) burning once after clear felling, (ii) control, 
without burning after clear felling, and (iii) burning for five years 
before clear felling, will help sal regeneration to successfully com- 
pete with other mixed species. Results seem to suggest that 
burning after clear felling is not necessary to enable sal regenera- 
tion to compete with other species, but that a cleaning at some 
later stage is essential in order to free the regeneration from com- 
petition, and that continued burning before clear felling hinders 
definitely, rather than helps, the establishment of sal though it also 
hinders the evergreen species in competition with it. 

(Iii) Seeds (collection, weight, germination per cent., etc) 

A number of species were tried under germination test in 
nursery beds as well as under field conditions in the experimental 
garden at Hinoo. 

Teak.— The simplest method of seed treatment giving good 
average results, is alternately to soak and dry the seeds on a cement 
floor until germination commences and then to sow the germinat- 
ing seeds in beds at the correct distance (say 9* x 9") for future 
development. Seeds that do not germinate even after soaking and 
drying for about one month should better be put out straight into 
beds, much closer than the pre-germinated seeds (say at 3'' x 3* or 
3" x 6" apart). Experience suggests that seeds should be sown early 
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in May so that they may be germinating with the first showers of 
monsoon. Seedlings that had been crowded in germinating beds 
while planted out, showed much poorer growth than those left 
behind undisturbed. This, in fact, goes against too close a sowing 
in the germinating beds where seeds must be well spaced out with 
a view to the required number of future transplants. Experience 
has also shown here that one year old teak stumps can be stored, 
without damage, for at least 14 days before planting out, and can, 
therefore, be sent long distances. 

Other experiments. 

Cold weather stump planting. — Out of six different species, put 
out in pita V deep and 6" squares in December 1935, Bombax 
malabaricum was the only species that came out successfully with 
a survival percentage of 96 and the average height of 10" on the 
1st June 1936 and 76 and 13" respectively on the 1st June 1937. 
This height growth is definitely better than that of rains and hot 
weather stump plantings, which, however, gave better percentages 
of survival. 

Rains stump planting, — 25 stumps, with 9" root and 1" shoot, 
of each of the following species were put down in pits 1' deep and 
6" squares on the 30th June, 1936. The percentages of success 
obtained and heights recorded on 1st June 1937 are stated below : — 

Tectona grandis 84 per cent,, 4"; Bombax malabaricum. 84 per 
cent., 4"; Acacia eburnea 44 per cent., 16"; Hymenodictyon 
excelsum 97 per cent., 5"; Pterocarpus marsupium 80 per cent., 
8"; Albizzia lebbek 92 per cent., 7"; Albizzia procera 92 per cent., 
7"; Acacia catechu 80 per cent., 4"; and Terminalia tomentosa 48 
per cent., 12". The last two species were stumps of two season old 
plants, the rest of one season old. 

Amoora wallichii.SQO seeds were sown in nursery beds and in 
lines in field conditions in July 1936. In the following December 
the plant per cent, in the former was 85 with an average height of 
6", while the latter had 70 per cent, with an average height of 5|". 

100 entire plants, 3 months old, were transplanted in December 
1936, out of which only 64 survived with an average height of 6" 
on 1st June 1937. 

Eucalyptus species. — Australian seeds of E. rostrata, E. 
macrocarpa, E. citriodora (also from Forest Research Institute), 
E. siderophloia, E. viminaiis and. E. tereticorms -were tested for 
germination and in the field with disappointing results. None 
can be recommended for general field conditions where attacks from 
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White ant are to be feared. Where conditions are favourable 
E. citriodora and E. rostrata raay be tried, and entire transplant- 
ing from boxes and from manured beds gave quicker growth than 
from pot tiles. 

Michelia champaca. — Equal numbers of seeds which sank and 
floated were tested in the nursery bed and the germination per 
cent, was 46 against 57 obtained with good seeds only, yet in 
another test the floating seeds did not germinate at all. In either 
case heights in one season were 30 ,; , 20' ; and 10" for the highest, 
average and smallest plants respectively. The beds were shaded by 
bamboo chicks. Germination was also tested in beds without 
shade. Good seeds, which had survived the water test, gave 27 
per cent, germination against 22 per cent, given by the equal 
mixture of good and bad seed. The heights of one season old 
plants were 30", 20" and 10 // for the highest, average and smallest 
plants respectively. 

Seeds sown in boxes without shade gave only 32 per cent, ger- 
mination with average heights of 3f", 2\" and If for the highest, 
average and smallest plants respectively in 3 months. 

168 plants 1| months old were transplanted in manured beds 
(6 kerosene tins of farmyard manure per bed of 80 square feet) 
2" apart in lines 8" apart. The survival percentage is 89 and the 
average height recorded in June 1937 is 9". All the plants are 
growing very healthily. 

Robinia pseudoacacm (Black Locust). — A water test was made 
with the seeds and those which sank gave 70 plant per cent. 
against 60 per cent, given by the unselected seeds. Germination 
took place within five days and the seedlings are very quick 
growing, the average height being 20'' in one season. This species 
is reported from America to have a good spreading root system and 
well suited for fixing soil on unstable eroded lands and to survive 
under xerophytic conditions. 

Host plant of sandal wood experiment, — Three months old entire 
transplants of Santalum album were put out in pits 1' deep and 6" 
squares in July 1936 under various host plants to determine which 
is the best host. Results so far indicate that Shorea robusta 
appears to be the best host plant, though plants under Cassia 
siamea, Pterocarpus m-arsupium and Melia azedarach are also 
promising. Survival and growth are discouraging under other 
host plants, viz., Acacia macro flora, Albizzia procera and bamboos. 

Bamboo planting in Palamau. — 14 seers of Angul Dendro- 
calwmis strictus seed sown broadcast germinated well, but later 
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70 per cent, of the plants died. 16 pieces of mature bamboos 
about 4 feet in length were buried inside the ground. Before 
burying water was filled in the hollow portion by making holes 
in the intemodes, the holes being kept up to prevent water from 
leaking. New shoots came out on 3rd August 1936 and looked very 
healthy but they are now all dead. On digging up a few pieces 
it was found that while shoots weTe thrown up from the nodes, no 
roots were sent into the ground. 

Aleurites fordii (tung oil) in Palamau.— All healthy looking 
plants were planted out in July 1936 which were living up to 
November 1936 after which rats began to attack them and out of 
54 only 18 are now surviving. 

(iv) Nursery work. 
Nil. 

(v) Artificial regeneration, including taungya. 

Palamau. — Experiments are continuing with the planting of 
Indian and exotic species for beautifying the plateau. Water- 
logging and white ant damage are the two main problems to be 
tackled in the nursery. Coniferous plants show a tendency to damp 
off and draining has proved beneficial. 

Of the species tried so far Eucalyptus citriodora, Cypresses 
and Thuya orientalis appear to do well though the first two are 
susceptible to attack by white ants. 

Of the three species tried in the swamp plantation at Rud, viz., 
Albizzia procera, sissoo and khair, Albizzia procera (siris) did best 
and khair the worst. 

. i 

(vi) Reclamation and afforestation. 

Chaibassa. — Broadcast sowing in a protected forest block of 
Zizyphus, Gmelina, Terminalias, etc., and sal failed; even root 
and shoot cuttings of teak died. 

(vii) Tending, 

Thinning Research. — Two sets of research thinning sample plots 
were laid out in Saranda and Kolhan divisions, with a view to 
determining the age and intensity of first thinnings in young sal 
pole crops. Taking V average spacing as standard " C " grade 
thinning, (( D " grade, 75 per cent, of " C ", gave 8' - 1" spacing 
and " E " grade, 50 per cent, of " C ", gave 10' average spacing 
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with enumeration figures of 1026, 760 and 512 respectively per plot. 
Subsequent inspection seemed to show that the " E " grade 
thinning is too severe. 

(viii) Mixtures. 
Nil. 

(ix) Under-planting. 
Nil. 

(x) Silvicultural systems. 
Nil. 

(xi) Miscellaneous. 

Irrigation of dry hill sal areas, Kolhan. — The contour trench- 
ing experiment at Bamiaburu continues to be a source of interest 
even outside the province. 

The area was visited by the Inspector General of Forests in 
February 1937, who observed that all attempts to conserve moisture 
and prevent run off must be beneficial in areas of poor growth., and 
provided the work could be done at a reasonable cost were to be 
commjended. Adoption of contour trenching would, it is hoped, 
increase considerably the yield of fodder for cattle in upland areas 
which cannot be brought under systematic cultivation. 

His Excellency the Governor of Bihar also visited this area in 
June 1937, which has given the experiment great publicity in the 
press, and we may hope to find the principle more widely practised 
in the near future. 

The Bamiaburu experiment now extends to 25 miles of trenches, 
about 2\\ miles of which were added during the year, at a cost 
of Rs. 1,124, with Rs. 543-1-9 for meteorological instrument and 
chart papers. Another experiment was started at Roro, some ten 
miles away, where the first ten miles of trenches were dug this 
year. 

Contour irrigation, (i) Palamau. — New perennial pools of water 
were observed to form in the nala at Mako. At Kundri the palas 
(Butea frondosa) trees along the trench seemed generally to pro- 
duce bigger and much darker green leaves than those away from 
it. At Saidope, difficulty was experienced in keeping the trenches 
level. The Lat erosion experiment (not definitely contoured), 
started in 1934, gives one the impression that the influx of sal 
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regeneration will be slower here than at Bamiaburu with, however, 
a tendency for more to come in under the shade of mother trees. 

(ii) Chaibassa.— Broadcast sowings of Tertmnalias, Butea 
frondosa, kliair, etc., along with Tephrosia on the contour trenched 
area did very well, and thatch grass showed, accelerated growth. 

(iii) Santal Parganas. — Success also attended afforestation 
efforts in Dhamaniapahar where contour trenching aided the estab- 
lishment of the species. Stumps of teak and sissoo and broadcast 
sowing of various tree species were used. 

II. Woeking Plans and Statistics. 

(i) Working Plans. 

The Saranda and Kolhan plans were sent to the press. A 

miscellaneous working circle for systematic working based upon 
enumerations carried out in both divisions was added to each plan. 

The revised plan for Chaibassa received the Conservator's final 
approval after the close of the year. 

A preliminary report for the revision of the working plan for 
the Khurchutta reserved and protected forests was submitted. 

With a view to meet the demands of the Turis (basket makers) 
of Porahat for green immature bamboos a scheme — called the 
Bamboo Basket Working Circle, has been drawn up for Porahat and 
inserted in the working plan as an appendix. 

The thinning scheme which was prepared in 1935-36 was partly 
revised during the year. 

A preliminary report for the revision of the working plan for 
the reserved and protected forests of Kodarma was submitted. 

A working plan for the Khasmahai forests of Bohtas and Behal 
was extensively revised and a 40-year coppice-with-standard rota- 
tion is being introduced on the lines of the Porahat scheme. 

(ii) Yield, Volume, and Form Factors. 

Twenty sample plots were remeasured under full measurements 
of which one, of teak, was clear felled and the final yield recorded. 
Two single tree increment plots of Adina cordi folia and Ougeinia 
dalhergioides were laid out in Saranda division. 

The collection of volume and outturn statistics of sal for Con- 
version Working Circle and Hill Working Circle coupes of Kolhan 
division was completed in some coupes and the registers sent to 
the Forest Research Institute, Dehra Dun, for statistical analysis. 
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III .—Miscellaneous . 

(i) Photography. 

A number of new photographs (120) were taken during the year 
and 4 new slides were added to the research collection. 

(ii) Weeds. 
Nil. 



APPENDIX. 

Germination test in nursery beds. 





Specie*. 


Date of towing. 


Period of 
initial ger- 
mination 
•=dayB. 


Period of 
final ger- 
mination 
=- days. 


Germina- 
tion 
per cent. 


Date of measure- 
Dent. 


HEIGHTS or PLAHTB. 


BBMARKB, 


Serial 


BiggeBt. 


Average. 


Smallest, 


1 


Ataoora waUiehii . 


flth July, 193o 


12 


63 


85 


December, 1930 


9* 


6* 


8* 




2 


Araucaria tnttwilli 






Failed 














JJ 


BrauMtentti* papyrifera . 


16th August, 1986 . 


12 


64 


18 


December, 1930 


3* 


2* 


1* 


In bos. 


4 


Bixa orelta»a 


22nd April, 1036 . 


20 


121 


8 


Ditto 


7* 


4' 


8* 




.6 


Bambut* arunditwe* . 






Failed 




.... 










•6 


Clauitna piMaphyUn 


14tb July, 1086 


21 


40 


I 


September, 1980 


2* 


U' 


1* 




7 


CaUUtemon viminalit . 


22nd October, 1930 


80 


57 


2 


June, 1987 


82* 


18* 


0* 


Moistened seeds gave 7 per 
cent, germination. 


■6 


Cupreittu benthami « 






Failed 














* 


Canariur* euphyllum 


12th April, 1987 . 


38 


08 


10 


June, 1987 


7* 


6* 


2** 


Seed* untreated. 




Ditto 


Ditto 


38 


08 


8 


Ditto 


«' 


5* 


w 


Seeds toalced In mustard 
cake solution. 




Ditto 


Ditto 


38 


68 


10 


Ditto 


V 


7* 


2J* 


Seedi soaked in water for 
72 hours. 




Ditto 


Ditto 


5 86 


68 


34 


Ditto 


8* 


8** 


2|' 


Seeds soaked In wat*r for 
24 hours. 



8 
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(termination tt$t in nursery beds— eontd. 



Berta) 
Jfo. 


Speclei. 


Date of gowlog. 


Period of 
nltlal ger- 
mination 
— d»y». 


Period of 
final ger- 
mination 
-day*. 


termina- 
tion 
per cent. 


Date of nieaaure- 
ment. 


Heiohtb o? Ptajrra. 




Biggeat. 


Average. 


Smallest. 


Bbmarkb, 


10 


DetKtrotaloMHi itrietut . 




6 


12 






• • 


-. 


.. 


All died. 


11 


DaXberjia tittoo . , 


15tb July, 1930 . 


7 


27 


37 


October, 1838 


if 


1* 


*' 




12 


Brythtina ttru&a . 


*•■•. 




Failed 


.. 


.... 










IS 


Oyro<wpu$ am4ricaw$ . 




• • 


Failed 


.. 












14 


Morvi alba . 


.... 


• • 


Failed 






.. 


.. 


, . 




15 


Melia comjiotita . 


.... 


•■ 


Failed 


.. 












10 


Micheiia ehampaca 


7th October, 1938 . 


21 


71 


48 


June, 1937 . 


30* 


20* 


10* 




17 


M«lia azedarach . 


4th August, 1980 . 


£9 


82 


SO 


Ditto 


12' 


8' 


8* 




18 


Oehroma lagoput . 


2 1st March, 1937 . 


12 


14 




Ditto 


3- 




.. 


In box. 


10 


Pt*r<Ktirpti$ macrotarjHii . 


22nd April, 198* - 


26 


101 




December, 1930 


6* 


3' 


1" 




m . 


PUroearpu* dalbergioideM 


Ditto 


18 


181 




Ditto 


*r 


8* 


1* 




11 


Pinut caribtea 


16th March, 1039 . 


18 


30 


2 


Ditto 


2' 


ir 


i" 




22 


Robinia puudoaciteia . 


15 th November, 1938 


5 


86 


70 


June, 1937 


26* 


20* 


3* 




23 


Santalum album . 


S2nd April, 1936 . 


30 


88 


5 


December, 1988 


•1" 


H' 


2* 


Mysore seed*. 



Ditto 
Soymida f«bHfug& , 
Sophora teeun&iflora 



1 Albltria odoratistlma , 1st July, 1986 



Albiitia procera , 
Acacia catechu 
Amoora waUiehU . 

Acacia ebur*«a 
J3ambu$a aru»kli»tac*a 
Catuarina t&titetifotia 
Dendrocalamu* ttrictu* 
Dalbergia tutw . 



Ditto 

10th July, 1936 
16th October, 1938 



Ditto 
Ditto 
6th JaJy, 1986 

14th July, 1936 
1st July, 1988 
14th July, 1936 



32 


»6 


1 


6 


27 


12 


17 


86 


IS 



Ditto 

Ditto 

June, 1937 



51* 


8* 


H* 


2* 


1* 


** 


2* 


w 


J* 



BanrtMipm seeds. 



Germination test in field conditions. 
(Line sowings.) 

October, 1936 . 



7 


61 


50 


7 


24 


68 


6 


36 


60 


25 


64 


70 


4 


22 

Failed 


11 


24 


9£ 


6 


20 


21 


£ 


10 


16 


48 



Ditto 
Ditto 

Ditto 

Ditto 
October, 1036 
October, 1936 



%• 


H' 


1* 


8* 


2* 


u* 


<t* 


2i» 


1*" 


8* 


54* 


2f 


1* 


J* 


r 


2V 


It" 


r 


14* 


1- 


t* 



It I* possible that dam- 
per forest conditions 
might produce bigger 
plants tetter able to 
withstand weed condi- 
tions. 

Ditto. 



Can be sown In field condi- 
tions. The sturdines* 
of the plants Indicates 
that it might be able to 
withstand weed com- 
petition with the help 
of cleanings carried out. 



All died subsequently. 
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Germination test in field conditions— contd. 



.Serial 


Specie*. 


Date of Bowleg. 


Period of 
initial ger- 
mination 
-=days. 


Period of 
final per* 

ruination 
««dayn. 


Germina- 
tion 

per cent. 


Date of measure- 
ment. 


Heights of plants. 


RbmarkB. 


No. 


Biggest, 


Average. 


Smallest. 


10 


JEucaiyptut rottrata 


2nd July, 1636 


11 


14 


17 


November, 1086 


4}' 


21* 


-jit 


Australian seed*, 


11 


Bymemdietyon excelium 


3rd July, 1936 


12 


26 


16 


October, 1936 


1" 


r 


i' 




12 


Mom* alba . 


2nd July, 1936 


22 


27 


2 










All died subsequently. 


13 


Melia ccmpotUa . 


': \ t ".. 


15 


19 


3 


.... 




• ■ 




Ditto, 


14 


Pterocarput macroearpux 


2nd JuJy, 1886 


76 


88 


1 


October, 19S6 


U" 








16 


Pterocarput dolbergioidtt 


Ditto 


84 


41 


1 


Ditto 


1* 








16 


PUrocarput martupium . 


8rd July, 1936 


16 


£6 


39 


Ditto 


8* 


2* 


1# 




1? 


Pinut longifolia 


4th July, 1936 


26 


47 


16 


Ditto 


2' 


1** 


1* 




18 


Sehima uaUichii . 


l8t July, 1986 


10 


48 


12 


Ditto 


If 


1*' 


1* 




1« 


Santalum album . 


Ditto 


60 


74 


7 


Ditto 


8* 


2* 


1** 


Mysore seeds. 




Ditto 


Ditto 


72 


112 


6 


Ditto 


2' 


H' 


r 


Sambalpur seed*. 


•20 
J2l 


Swietenia macrophvUa . 
Soi/tnidafebrifuga . , 


2nd July, 1936 


19 


38 


62 
Failed 


Ditto 


e* 


4" 


3' 


Seeds too scarce to justify 
Bowing in field condi- 
tions. 


22 


Sterculia alata . . 


1st July, 1989 


13 


48 


69 


October, 1936 


4* 


8* 


2* 





S3 
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BOMBAY. 

I. — EXPERIMENTAL SlLVlCHLTUBE. 

(i) General. 

The Chief Conservator's office continued to control research work 
of general interest. Due to separation of .Sind the subjects per- 
taining to it were transferred to the control of the Conservator of 
Forests, Sind. 

During the year 5 new plots were laid out in the Poona division, 
3 at Bhimashankar to study the problem of natural regeneration in 
evergreen forest and 2 near Poona for observing the effect of sheep 
grazing on tree regeneration in an area hitherto closed to sheep. 
Registers in the standard forms and allocation surveys have been 
prepared for these plot's. 

(ii) Natural regeneration. 

Sandal (Santalum album,). 

Subject No. 28.— Effect of early burning on sandalwood growth 
and regeneration (Belgaum division). 
The 3rd remeasurements of the trees in each of the plots 28-A 
and 28-B were taken in December 1936. The trees were reclassified 
into V girth and 3' height classes with the following result: — 

Plot A Plot B 

<Fire protected). (Early burnt). 
Average girth. 
Original measurement, 1933 . . . 497 559 

I. R«raeasureraenfc, 1934 
II. Do. 1935 

III. Do. 1936 

Original measurement 

I. Remeasurement 
■II. Do. ... 

III. Do. ... 



5-60 


5-66 


5-63 


5-65 


593 


5-97 


Average height. 


12- 1^ 


12-27* 


12-66' 


12-84' 


12-72' 


12-87' 


12-9C 


1283' 



There is no significant difference in the average girth and 
height in both the plots. The leaders of 41 trees in plot A and 
of 35 trees in plot B are broken and this probably accounts for the 
poor average height. The Divisional Forest Officer reports that 
the only noticeable difference between the two plots is that natural 
regeneration is profuse in plot A while in plot B there is very little. 

c 
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(v) Artificial re generation. 

Hilda (Terminalia chebula). 

Subject No. 37. — Sowing- and planting of hirda on laterite soil in 
the shade of existing shrubs or small trees (Poona and Satara 
divisions). 

Out of the 60 seedlings and 66 transplants of hirda that survived 
at the end of last year in the 2 plots in the Poona division, 40 
seedlings and 47 transplants are now surviving. The Divisional 
Forest Officer reports that the plants are sickly and have not put 
on much height growth. The average height of the plants is said 
to be about 6". 

In the Satara division, hirda seed was sown in 100 pits (2 seeds 
in a pit) in laterite soil under the shade of bushes on the Mahablesh- 
war plateau. Out of these only 27 germinated and 8 seedlings are 
surviving. 

Sandal (Santalum- album). 

The Divisional Forest Officer, Belgaum, reports that tending of 
sandalwood plants raised in coupes 1 and 2 of Block XIX of 
Olmani, referred to in last year's report, was continued and that 
the plantation is in good condition. 

The attempt made last year to raise Bauhinia racemosa on 
deserted village sites and fallow areas in the Tansa catchment area 
in the East Thana division as a means of minimising the danger 
from fire which is of annual occurrence in that locality, having 
proved impracticable on account of the heavy cost of weeding, the 
rah method of regeneration was tried during the year. Out of the 
several species sown on well burnt rabs, Cassia siamea, has shown 
the greatest promise of success as the plants have reached an 
average height of 3 feet 6 inches, look, vigorous and are found to 
be immune to damage by browsing by wild animals. Eugenia 
jambolana and Mangijera indica are also promising though the 
latter are voraciously browsed by wild animals. It is intended 
not to do any elaborate weeding but merely to remove grass within 
a radius of 5 ; round the plants to minimise damage by fire. 

Tung trees {Aleurites fordii). 

Of the three surviving plants in the teak pole coupe of Block 

VI, Sambrani range in Kanara N. D. one died at the end of May 

and the other two are progressing satisfactorily. The height 

increment during the year is 13" in one case and 8* in th« other 



209 



» 



case. The plant at Tatwal which was 13* in, height at the end of 

March 1935 has now attained a height of 20" '. 

As the climate of the Haliyal Taluka is considered eminently 
suitable for this species a wet nursery has been prepared at Boman- 
halli for further experiments and out of 396 seeds sown on 30th 
January, 77 germinated to end of March. The seed was sown 12" 
apart in raised unmanured beds and the present condition of the 
seedlings is fair. Germination commenced from the 26th of 
February and might possibly continue till 15th of April. 



(vii) Tending — Thinnings and cleanings. 

Teak (Tectona grandis). 

Subject No. 4. — Effect of thinning on teak coppice at different ages 
(East Thana division). 

In the East Thana division, 8 plots ranging from 8 to 15 years 
of age are under observation, the object being to find out the effect 
of thinning on teak coppice at different ages and the relative value 
of retaining one, two and three stems on each stool. Each of the 
above plots has been divided into two sub-plots (a) and (b). Sub- 
plot (a) has been left unthinned to serve as control plot and in 
sub-plot (b) one, two and three stems were respectively retained on 
stools bearing two, three and more than three shots. 

Measurements of girth are to be recorded every two years and 
of height every ten years. 

So far two remeasurements of girth have been recorded and 
the indications obtained are given below: — 

(1) The girth increment in the thinned plot is more than in 

the unthinned plot. 

(2) The crop thinned at 8 years of age, i.e., the youngest crop, 

has given the highest girth increment. 

(3) The girth increments put on by one, two and three stems 

left on a stool are : — 

1 stem 25-61 per cent. 

2 stems ... ... 18-63 „ 

3 stems 17-25 ..„ 

Control (all stems) . . . 12-89 „ 

Many more remeasurements of girth are required for obtaining 
reliable data. 

c2 
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Subject No. .34.— Effect of different degrees of thinnings in teak 
plantations (Kan&ra N. D., E. D. and W. D.). 

The next remeasurement is due in 1940-41. 

Miscellaneous species. 

Subject No, 16, — Effect of improvement fellings on diameter growth 

(Dangs division). 

The 3rd remeasurement was taken and recorded in December 
1936. For the purpose of comparison, the percentages of incre- 
ment in the 3 successive remeasurements are given below : — 

1930. 1933. 1936. Mean. 
Per cent. 

Plot No. 16- A (Improvement felled) . 14-1 105 12-46 12"35 

Plot No. 16-B (Control) . . .41 4-3 583 4-74 

The above figures conclusively prove that the diameter growth in 
the improvement felled plot is considerably greater, i.e., over 50 
per cent, than that in the control plot. 

The experiment is being continued. 

(xi) Miscellaneous. 

Sandal (Santalum album). 

Subject No. 7. — Annual girth increment of sandal (Belgaum and 
Dharwar-Bijapur divisions). 

The next remeasurements in plots 7AI to IV and 7BI and II 
are due in May 1937 and November 1938 respectively. 

Subject No. 32. — Correlation existing between the outer girth 
increment and heartwood increment of sandal (Dharwar- 
Bijapur division)". 

The two plots were inspected by the Divisional Forest Officer, 
Working Plans, S. C, in February 1937 and found to have been 
maintained in good order. The next measurements and borings 
in these plots are due in 1938-39. 

Phenological observations on teak. 

Under instructions from the Silviculturist, Forest Research 
Institute, Dehra Dun, phenological observations were undertaken 
on sets of 5 trees in each of the Panch Mahals, North Khandesh, 
North Thana, East Khandesh, West Khandesh and Kanara 
Northern divisions. The trees selected in the North and East 
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Khandesh divisions had to be abandoned as they were badly attacked 
by defoliators and most of them bore neither flower nor fruit during 
the season. Copies of records of the trees in other Divisions were 
sent to the Silviculturist after the close of the year. 

Enterolobiwm timbowva Mart. 

A small quantity of seed of Enterolobium timbouva Mart, 
received from the Argentine Eepublic, was sown in boxes at 
Mahabieahwar in July 1935 but none of the seeds germinated. 
In December 1935 the seeds were taken out and again sown, but in 
baskets this time. One month after this resowing one seed germi- 
nated and after a month and half 6 more seeds germinated. Out 
of these 7 seedlings, 3 were alive in December 1936 of which 2 
subsequently died. The solitary surviving seedling is said to be 
vigorous, its height being about 25 inches. 

Eradication of 'prickly pear by cochinial insects. 

The Divisional Forest Officer, Dharwar-Bijapur, reports that 
he noticed prickly pear coming up afresh in some places in the 
Badami and Bagalkot ranges where the killed material had not 
been burnt. It remains to be seen if this fresh crop will die out 
without the introduction again of the cochinial insect. The 
existence of any old swarms in the locality has not been observed. 

II. — Working Plans. 

The following plans were sanctioned during the year: — 

"Working plan for the Satara forest division. 

Working plan for the Satmalla forests, East Khandesh 
division. 

Working plan for the Casuarina plantations of Kanara W. D. 

BURMA. 

T. — Experimental Silviculture. 

(i) General. 
Staff and programme of work. — Mr. C. W. D. Kermode, Deputy 
Conservator of Forests, was in charge of the division throughout 
the year. Since the quinquennial programme of work was 
approved by the Chief Conservator of Forests, divisional forest 
officers have been submitting useful suggestions for silvicultural 
research into their local problems. 
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(ii) Natural Regeneration, 
(a) East Katha division. 

.Dipterocarpus tuberculatum (in).— Experimental plot No. 7 was 
laid out in 1922 to ascertain the effect of clear-felling on strips of 
various widths (1 to 3 chains) on regeneration existing at the time 
and on further recruitment. Half of each strip was fire protected 
and the other half burnt or left to nature. In the fire protected 
half there is now a dense regrowth of Quercus spp., Lager stroemia 
paroi flora, etc., and practically no in; while in the burnt strips 
there is now no regeneration in the 1-chain strip, a little in the 
2-ehain, and adequate (well on its way to establishment) in the 3- 
chain strip. 

Experimental plot No. 9 was laid out to ascertain the results of 
burning, fire-protection and improvement fellings on the regenera- 
tion of in and Pentacme suavis (ingyin). The sub-plot, where 
improvement fellings were done in 1923 and since fire protected, 
has now an excellent pole crop of in as well as a fair number of 
established Pentacme regeneration; the one similarly worked 
(under improvement fellings) but burnt annually since 1923, has 
also a lot of in regeneration with abundant Wendlandia. Where 
no such fellings were done, the pole crop of in regeneration was 
much less with a few Pentacme, mixed with other species under a 
dense overwood in the fire protected area, and some established in 
regeneration with localised patches of unestablished Pentacme in 
the annually burnt area. The sub-plots gave indications that 
whereas fire-protection is beneficial to the growth of tn regenera- 
tion, it is not esseDtial, and that Pentacme which needs fire-protec- 
tion for establishment has/not much chance to hold its own in com- 
petition with in. 

Experimental plots Nos. 12-19, laid out in 1925 to study the 
effect of different degrees of opening the overwood on the regenera- 
tion of in (Dipterocarpus tuberculatus), were not worked out to 
prescriptions. Instead E. P. Nos. 29 to 31 (A & B 1 ) were laid out 
in 1933-34 with the following treatments and results to date: — 



E. P. No. 


Initial condition. 


No. of seedlings 
at formation 
(per acre). 


Treatment. 


No. of seedlings 
in February 
1937 ( per 
acre) 


29 

30 

*3l (A) 

31 (B), 


Regeneration sufficient . 
„ insufficient 

so% 

„ Scanty 


6,690 

420 
2,623 

1,725 


Complete removal of 

canopy. 
Light opening of canopy . 
Complete opening of 

canopy. 

I>itto 


3,998 

483 
2,415 

1.428 
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The method of enumeration by stocked squares has recently been 
introduced which will show hereafter the progress of regeneration 
in a more systematic way. 

Experimental plots Nos. 20-25, with the general object of 
ascertaining whether regeneration of in in areas with a fairly dense 
cverwood could be induced by hoeing or burning the grass before 
seed-fall, indicated that after a steady progressive increase extend- 
ing over 8 years (from 1926-33) there has been a falling off in the 
amount of regeneration since 1933 without any sign of progress 
towards establishment. 

(&) Zigon division. 

Dipterocarpus tuberculatus (in).— The experimental plot No. 4, 
laid out in 1927, to study the effect of clearfelling over existing 
regeneration of in has shown a steady progress towards establish- 
ment of seedlings. There are now 781 established (10 feet and 
over in height) in, 32 pyinkado (Xylia dolabriformis) besides 196 
other associate species on one acre, fairly well distributed over the 
area. 

Pentacme suavis [ingyin).— In experimental plots Nos. 1-8, in 
an evergreen type of forest in Myitkyina division, different treat- 
ments were given to the canopy, from cleaning of undergrowth to 
removal of all overwood except seed bearers, with and without 
burning, without any appreciable difference in results eo far. The 
absence of natural regeneration of any size is remarkable. The 
experimental plots Nos. 9-11, to study the effect of soil working 
and broadcasting seed, resulted in very moderate germination but 
rapid dying off, — leaving only 5 seedlings in three plots. 

(c) Dry upper mixed deciduous forests in the Shwebo division. 

Experimental plots Nos. 1 to 10 were formed in, 1926-27 (and 
11 to 15 in 1934) with the object of finding out if regeneration could 
be improved by preparatory fellings which included the feeing of 
bamboo clumps. The general condition at present is that the felled 
bamboo has completely recovered and in practically all cases, there 
is now a heavy growth of bamboos densely covering the ground, 
and E-upatorum odoratum which had made its appearance in some 
places has now disappeared almost completely. Absence of control 
plots may not render results definitely attributable to treatments, 
but the following indications are worth noting : — 

Teak. — The opening out brought in fresh recruitment of seed- 
lings and the stock increased till 1929, but thereafter it gradually 
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tended to decrease. There are now 10 to 70 established teak plants 
per acre in every experimental plot. 

Xylia dolabriformis (pyinkado).- — 'Regeneration of this species 
is very low and its seed bearers are very few in the plots. 

Pterocarpus macrocarpus (padauk). — There is a small amount 
of its regeneration in all plots, although like teak it started 
reasonably and continued well up to 1929. There is no sign of its 
establishment, only 3 trees in 10 plots have passed 15 ft. 

Shorea obtusa (thitya) and Pentacme suavis (ingyin). — The 
experiment started with abundant regeneration in four plots and 
the 1933 counts showed an increase in all — profusely so in two. 
Most of their regeneration died off later and not a single plant has 
reached establishment height yet. 

TeTminalia tomentosa (taukkyan) .—A fair amount of regenera- 
tion appeared after the original cleaning of bamboo, especially in 
1928-29. It soon disappeared and the species seem to be intolerant 
of shade in early years in these dry forests. 

Other semi-important species have also been kept under obser- 
vation. Regeneration of all except pyinma (Layer stroemia spp.) 
appeared in abundance in some of the plots, subsequently dis- 
appearing in most cases. 

(d) Evergreen forests. 

Heritiera minor (kanazo).-A series of plots (Nos. 1 to 5, Delta 
division) was laid out in 1934 in Heritiera forest with the object of 
ascertaining if there was any significant ( + 30 per cent.) alteration 
in quantity of Heritiera or other species due to (a) heavy opening 
of canopy and understorey by extraction and (6) light opening of 
the canopy and admittance of side light by fellings. Results so 
far are not conclusive. Except in one plot, heavily opened, there 
is a general increase of regeneration in all other plots. A marked 
difference is noticeable so far between a plot lightly opened and an 
untouched control plot,- the former showing an increase of 70' 7 per 
cent, while the latter only 5 per cent. 

(iii) Artificial Regeneration. 

A. — Experiments with teak stumps. 

Stump planting versus direct solving and entire transplanting . — 
The 1934 stump experiments, reported on last year, were remeasured 
during the year. The measurements confirmed last year's results 
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that the advantage of planting stumps begins to be lost in the 3rd 
year as would appear from the following tabular statement: — 







Growth put on 






Method. 








Total 

height. 


Centre, 


1st year. 


2nd year. 


3rd year. 


r 


Stumps, {31-5-34} 


2-8 


5-8 


2 


10-6 


Myohla , < 












L 


Direct sowing (28-4-34) 


11 


4-3 


2'4 


7-8 


1 


Stumps, (31-5-34) 


21 


8-9 


38 


14-8 


Myohla . < 












1 


Direct sowing (28-4-34) 


0*8 


4-7 


3-8 


9 3 


Nyaungbian- J 


Stumps, <25-5-34) 


2-9 


4-7 


2-3 


9-9 


zin. I 


Nursery seedlings (17-6-34) . 


15 


3-8 


2-7 


80 


| 


Stumps, (25-5-34) 


2-8 


12-7 


92 


24-7 


Xyunchaung •< 












1 


Seeds sown at stake (29-4-34) 


1-3 


8-9 


11-9 


22 "1 



Early (pre-mvnsoon) planting of stumps.— The 1935 plots were 
also remeasured at the close of the 1936 growing season. The two 
successive measurements shew that in the Ataran centres as well 
as at Sintesakan where the rainfall is high (about 200" aud 95" 
respectively), the advantage of early planting before rains break 
is maintained in the 2nd year. The early planted stumps did 
better both in growth and survival when protected by piling loose 
earth on top. In places where the rainfall was below 60" percen- 
tages of survivals of early planting were low even when protected 
with earth. The indications are that it would be unsafe to recom- 
mend very early planting of stumps in areas of less than 100" 
annual rainfall, though if protected with a covering of loose earth, 
they can probably be planted in areas with rainfall as low as 60". 

Stump-planting at the break of rains and at 1, 2 and 3 weeks 
later. — Experiments in planting of stumps after the break of 
rains mentioned last year, were maintained and remeasured. 
Results indicate that the advantages recorded last year of planting 
stumps upto a fortnight after the break of rains over the divisional 
methods of transplanting seedlings have been maintained in the 
2nd year. 

Stump-root-length. — The stump root length experiment, re- 
ported on last year, was remeasured and results tabulated. In the 
1934 experiment the effect of different root lengths varying from 6" 
to 10" appears to be very slight — the 10" ones being slightly better 
than the rest. The 1935 experiments also do not lead to any new 
conclusion, and there seems no reason to depart from the opinion 
that stumps with root lengths between 4" and 8" are all likely to 
give good results. 
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Patching experiment. — At Sintesakan (Insein), very little 
difference was noted in the mean height of survivals of stumps and 
seedlings. Survival of seedlings was, however much better than 
stumps except stumps planted immediately at the break of rains. 
At Kunsan (Zigon) stumps put out at the break of rains and up to 
% fortnight thereafter shew a marked superiority to seedlings both 
in height growth as well as in the percentage of survival. 

Coppice experiment. — The coppicing experiment of last year was 
remeasured. Results indicated that it would be of no advantage 
to coppice seedlings or stump-plants at the end of their first season's 
growth. The past practice of burning over new iaungyas at the 
end of the first year and coppicing back seedlings might not, there- 
fore, be a good policy. 

B. — Regeneration of Pentacme suavis (ingyin). 

Experimental plots Nos. 14-17 in the Shwegu reserve, Bhamo 
division, were examined with the results as tabulated below: — 



Plot No. 



14 Sown in hoed 
lines. 



15 Dibbled at 
stake. 



16 Seed broad- 
cast. 



Treatment. 



No. of ingyin plants per acre. 



Unestab- 
liahed. 



Estab- 
lished, 



Total. 



17 Transplants 



(») Weeded and burnt . 

(ii) Weeded and protected 
(Hi) Unweeded and burnt 
{»"») Unweeded and protected 
(i) Weeded and burnt . 

(it) Weeded and protected 
(Hi) Unweeded and burnt 
(iv) Unweeded and protected 

(»*) Weeded and burnt . 
(ii) Weeded and protected 
(t*«) Unweeded and burnt 
(iv) Unweeded and protected 

(i) Weeded and bnmt . 
(ii) Weeded and protected 
(Hi) Unweeded and bnrnt 
(iv) Unweeded and protected 



(Over 10' in height.) 



Zte 


588 


952 


260 


1044 


1304 


976 


84 


1060 


536 


200 


736 


336 


680 


916 


100 


736 


836 


1168 


16 


1204 


504 


356 


860 


864 


64 


928 


336 


220 


656 


552 


«- 


552 


368 


40 


408 


1972 


44 


2016 


292 


484 


776 


1496 


. 362 


1848 


444 


96 


540 
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It would appear that though fire protection is not essential pro- 
vided that weeding is carried out; it has a marked influence on the 
crop, in that the fire protected plot shows a larger number of estab- 
lished plants than the burnt one. The figures also show that a 
reasonable amount of establishment can be got if weeding is done 
even though fire protection is not given. Success ean be obtained 
either by dibbling or by sowing in hoed lines. 

(iv) Mixtures (in plantations) . 

An experimental plot was laid out in a 1935 plantation in 
Zigon division to study the giowth of teak and pyinkado (Xylia 
dolabriformis) in mixture. The latter was sown 6' x 6' over the 
whole area and one year old teak stumps were then planted in 
groups 6' x &, the centres of groups being 30' apart. The teak 
now stands out conspicuously in little islands above the pyinlcado. 
The table below shows the height growth of both species. Heights 
are in inches and decimals : — 





Teak. 


Pyinkado. 


Date of measurement. 
1 


Percentage 
success. 

2 


Average 
height 
survivals. 
3 


Percentage 
success. 

4 


Average 

height 

survivals. 

5 


21-331 .... 
2-12-36 .... 


99% 
91-4% 


40-4 
97-7 


96% 

89-7% 


11*4 
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(v) Regeneration of teak in areas where Bombusa polymorpha 
flowered gregariously. 

A large number of experimental plots (71 in all) were laid out 
in Pyinmana and North Toungoo division in areas where hyathing 
bamboo (B. polymarplw) had flowered during 1935-36, with the 
object of producing a reasonable crop of young teak in the wake 
of the disappearance of bamboo growth. The plots laid out can 
be divided into 2 broad groups,— (1) experiments with stumps and 
(2) experiments with seed — each subdivided into a number 
of treatments, viz., planting at different times before or after rains 
break in the case of (1), and broadcasting, dibbling or patch sowing 
in the case of (2). All experiments were repeated both on level 
ground and slopes with different densities or espacements. Hesults 
to date are summarised below: — 

Early stump planting. — Planted in the first week of May, per- 
centages of survival were 60 at one place and 88 in the other with 
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mean heights ranging from 10'2* to 16* and 6'6 # to 14* respec- 
tively. 

Stumps planted at break of rains. —Percentages of survival were 
86 at one place and 36 in the other, with mean heights ranging 
from 8*3* to 1-5* and 66* to 7'3* respectively. 

Late stump-planting. — Planted in the 2nd week of June, per- 
centages of survivals were 66 and 62 with mean heights ranging 
from 7' 3* to 8" and 6'1* and 8* respectively. 

Abundant weed growth appeared almost everywhere. 

Ordinary broadcasting. — Seed was spread out as evenly as 
possible over the whole plot. Seedlings were counted on indicator 
lines, run across the plot, hut very few seedlings were noticed. 

Patch broadcast.— The seed, instead of being scattered, was 
laid down uniformly in small heaps at about 50 per acre. Results 
were very slightly more successful than ordinary broadcasting. 

Dibbling. — Seeds were dibbled at 4 to 6 seeds per stake, without 
much success. 

In fact in so far as one year's results indicate in all cases of 
experiments with seed, results have been a failure for all practical 
purposes; whereas stump planting gave some positive results that 
are admittedly superior to direct sowing both as regards percentage 
of survival as well as height growth. 

(vi) Investigation of the influence of seed origin in the case of 

teak. 

This investigation has continued for several years. Further 
sowings were done during the year in Zigon division. Seed of 
Travancore, Xilambur, Zigon, Khandesh and Mysore origins were 
tried. Khandesh seed was a complete failure. Casualties in the 
Nilambur, Zigon and Mysore plots were also very heavy. The old 
1931 areas in Zigon and Myitkyina divisions were found to be so 
poorly stocked that no sample plots could possibly be laid out. In 
Myitkyina, attacks by H aplohammus on trees of Indian seed origin 
were noticed to be much more serious than on trees of Burma seed 
origin. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

Four working plans were sanctioned during the year, viz., for 
a portion of Bhamo (Kaukkwe), North Pegu, Northern Shan States 
and Thaton divisions. Work was also in progress on 19 other 
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divisional plans of which 9 were nearing completion. Necessary 
additions to and modifications of sanctioned working plans were 
also carried out during the year which included thinning and 
cleaning schemes for plantations and fell ing-cum -regeneration 

schemes elsewhere. 

Some field work has been done in connection with stock mapping 
and estimating stock in the various types of forest in Zigon, Insein, 
Thaton and Tipper Ohindwin divisions. In the case of teak, enu- 
meration of the stock is being done .gradually at the time of 
girdling and complete figures will not be available for some years. 
Extensive forest surveys were carried out by different parties of 
the Survey of India during the year. Besides, local surveys were 
made by forest subordinates in different circles. 

(ii) Yield, Volume and Form Factor Tables. 

Two new volume increment plots in teak and pyinkado (Xylia 
dolahriformis) were found and 92 existing sample plots were re- 
measured during the year. 

Enough material has been collected for the preparation (by the 
Forest Research Institute, Dehra Dun) of yield tables for planta- 
tion teak in Burma. 

An attempt has been made to determine the rate of growth of 
the three important species — viz., Sterculia campamdata, Bombax 
insigne, and Anthocepkalus cadamha- — constituting the matchwood 
sample plots in Insein division. The figures indicate so far that in 
a closed forest and growing in competition with other trees, growth 
of matchwood species is not very fast, as is often thought. Between 
themselves Anthocepkalus is the most quick growing taking about 
40 years to attain a breast height girth of 4 ft,, Bombax next, 
requiring 70 years and Sterculia about 86 years to attain the same 
girth. 

Girth increments of miscellaneous species have been worked out, 
also diameter increments of a large number of teak and pyinkado 
for the ten year period. The latter indicate an average annual 
diameter increment of 0"189'' for teak and 0"157" for pyinkado. 

(iii) Statistical Research in Irregular Crops. 

Crown space measurements collected in the two plots laid out 
last year were examined and statistical analysis shewed that two 
measurements of the crown at right angles were necessary for 
accuracy as single measurements led to under estimating. Some 
figures for ring counts of teak were received from divisions and 
worked out during the year. 
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CENTRAL PROVINCES. 
I. — Experimental Silviculture. 

(i) General. 

1. A triennial programme of silvicultural research for the years 
1936-39 was drawn up in consultation with the Central Silviculturist 
and approved by the Chief Conservator. 

2. It is the policy to obtain natural regeneration following' 
suitable fellings dictated by experience. 

3. In certain forests, however, restocking by artificial means 
has had to be resorted to for special reasons. The high forests of 
Allapilli and Moharli, where natural regeneration is almost im- 
practicable due to prolific xegrowth of bamboos and weeds are 
being restocked by stump planting with teak. Plantation work is 
being extended to convert the good quality mixed forests of Bilas- 
pur to teak forests. The very open and heavily grazed forests of 
Yeotmal and West Berar, deficient in seedling and coppice repro- 
duction, are being regenerated artificially by the agri-silvicultural 
method, which has proved so successful in these tracts. 

Elsewhere plantation work is being carried out on a very small 
scale as an experimental measure only. 

4. The following is a summary of observations of silvicultural 
interest from divisional reports: — 

Amraoti. — In the conversion -working circle with mature or 
overmature overwood there is a lack of advance growth of teak. 
A very small proportion of seed is fertile, which probably accounts 
for the paucity of seedling regeneration; coppice reproduction is 
also very pocr. These, in clear-felled areas, soon get swamped 
by a rank growth of Heteropogon ritchei. Ougeinia dalbergioides, 
however, is reproducing freely both from seed as well as from 
coppice. -.- •; 

Balaghat. — In .sal forests, establishment of /regeneration ia 
largely affected by deer; and the occurrence of blanks is due to 
adverse edaphic and climatic conditions. Provided that adequate 
frost protection is assured the progress of established regeneration 
is dependent on the amount of light admitted to the forest floor. 

Bhandara.—Jn the mixed forests the proportion of teak is 
gradually increasing (even when no apparent gaps in the canopy 
are created) due to overhead shade and light grazing. 
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North Chanda.—He&vy undergrowth of bamboos, following a 
clear felling, has been mainly responsible for the poor regenera- 
tion in tbe better quality forests. As a result of observations in 
Experimental Plot No. 6 and elsewhere, a method out of the 
difficulty now seems to have been found. Bamboos are now to be 
cut back in -10, - 3, and +1 years counting from the year 
of main felling to induce and foster teak reproduction. 

West Be? or. — The main problem is the best method of working 
the anjan [Hardwlckia binata) forests. This species is a poor seed 
bearer, and seed years occur only once in "5 or 6 years. The leaves 
arc much browsed by cattle to the detriment of regeneration. 
Measures to restrict grazing during the three years preceding the 
final felling, to run a light fire and to work up the soil ; and after 
the felling, to completely close the area to grazing for a period of 
7 years have been recommended to foster reproduction. 

(ii) Natural regeneration including coppice and root suckers. 

5. Due to abnormally heavy monsoon rains and frequent showers .. 
throughout the winter and the early part of the hot weather, the 
trees had a longer period of vegetative activity and most of tbe 
species, especially teak, burst into new foliage about two months 
earlier than usual. Intense heat towards the end of the hot weather, 
therefore, had a distinctly harmful effect, as most of the young 
leaves and even leaf buds were killed. 

6. The following observations are reported from divisions: — 

Hoshangabad.—A. fair amount of established natural reproduc- 
tion of teak is common in all the maturing or mature forests, except 
id places with long grass, or a dense under-growth of bamboos. 
The coppice regrowth is very rapid — 35' high and 18" girth in 
8 years — especially from stools under 2 ! in girth, Bigger stools 
have produced more numerous but weak and malformed shoots. 
In recently regenerated areas Kydia calycina has come up in great 
profusion which may very soon interfere with the teak. 

N agpur-W ardlxu. — Coppice reproduction of teak in almost all 
the areas worked recently under coppice with reserves or conversion 
is satisfactory but seedling regeneration is lacking, due to the rank 
growth of grass following clear fellings. On the other hand, in 
areas worked under thinnings in the past, the forest floor is covered 
with vigorous and thick advance growth, particularly of teak. 
This is due to the opening up of the cover combined with fire- 
protection and regulated grazing which encourage natural regene- 
ration from seed by keeping back the rank growth of grass and 
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weeds. The thinnings carried out in the past were a bit drastic a* 
they combined improvement fellings with a cutting back' of bad 
growth, but they have done immense good to the forest by inducing 
seedling regeneration and invasion of teak into areas where there 
was no teak reproduction. 

Nvmar. — Natural regeneration of teak is excellent wherever the 
soil is of sufficient depth, the drainage is satisfactory and the 
grazing is moderate. In the forests on the Yindhyan sandstones, 
teak is the moat aggressive species and a progressive succession by 
natural regeneration has already reached the climax over most 
of the areas. Most of the forests are dense and the proportion of 
teak, which is already high, is fast increasing. Everywhere, a pole 
crop of teak is most noticeable and the invasion of teak into almost 
pure Boswellia or Hardicickia forests very marked, although the 
best regeneration is mostly confined to the valleys leading into the 
Nerbudda. 

In the trap forests also, natural regeneration of teak is satis- 
factory but wherever grazing is insufficient, it is not so good owing 
to the presence of tall grass. In forests where moderate grazing 
tends to keep down the grass, it is splendid, while teak regenera- 
tion is particularly absent wherever grazing is excessive. 

YeotmaL — In the teak forests on trap, prolonged closure to 
glazing does not help teak reproduction. The grass reserves that 
have remained closed to grazing for over 20 years have not filled 
up with tree growth so well as similar areas that have been open 
to grazing for 5 years after a 10-year closure. Moderate grazing 
helps regeneration everywhere and even heavy grazing does not 
adversely affect regeneration on plateaux and hill slopes strewn 
with trap boulders,, but it impoverishes the soil and lowers the 
quality of the forest. •; The presence of miscellaneous species, parti- 
cularly on poorer soils, is helpful to teak reproduction and also 
improves the quality of the locality. 

7. In the mixed forests of Nagpur-Wardha there is a lot of 
teak reproduction in the thinned areas and more and more is 
earning up. But at the same time this rapid colonisation of these 
forests by teak is not confined to the thinned areas but occurs 
throughout the forests, wherever the factors of locality are favour- 
able. Teak reproduction was found to have been scanty in 1895, 
but increased considerably since, as noticeable in 1925, till at 
present these forests contain extensive areas with 5 to 50 per cent, 
teak in them, the bulk of which is young to middle aged, and 
what is even more remarkable consists of all sizes inextricably 
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mixed as in a selection forest. These patches are rapidly extend- 
ing with increased proportion of teak in them. The progress from 
a mixed forest (of the pre-reservation period) towards a serai teak 
forest appears to he due to radically altered oecological factors 
resulting- from protective measures of conservancy and regulated 
methods of treatment. Generally this invasion by teak starts from 
areas where conditions of soil moisture tend to improve due to 
cessation of soil run-off, accumulation of decomposed leaf mould, 
and a gradual closing up of the canopy, which were not possible 
under pre-reservation conditions. The most typical instances are 
the areas under Boswellia serrata and Madhuca latifoUa trees which 
have been left standing (without, being destructively exploited) 
in the past. Other conditions being favourable, invariably the 
shade of these trees -helps the teak to establish itself. 

8. Root-suckers. — Diospyros melanoxylon is regenerating pro- 
fusely by root-suckers everywhere, especially in the maidans in 
the sal forests near Kisli. Its tendency to regenerate by root-suckers 
in areas where its leaves are collected is a great advantage, aa 
the leaves from the suckers are of a better quality for making bidis 
and can also be picked easily. 

(iii) Seeds. 

9. Seeding. — It was a poor seed year for teak, which is attri- 
buted to a heavy attack of defoliators. Sal and Hardwickia bivuta 
seeded well ; D en dro calamus st rictus seeded sporadically as usual ; 
for other species it was a normal seed year. 

10. As usual the Silviculturist acted as the distributing agency 
for seed, both inside and outside the province. 

(iv) Nursery Work. 

11. The most important nurseries of the province are at Talwara 
(South Chanda), Deopur (Bilaspur), Balaghat Forest School, 
Umerda (Teotmal) and Khadki (West Berar). The following in- 
teresting observations are reported. 

Deopur. — The dona (leaf cup) system was evolved and per- 
fected in this nursery. Though silviculturally ideal the method is 
becoming unpopular in practice, because when planting operations 
are undertaken on a large scale the forest villagers, in their hurry 
shove the plants into the donas carelessly ; and the deformed root 
system caused thereby does not allow the plants to develop pro- 
perly. The amount of care necessary to avoid this, and the water- 
ing for two months on covered platforms are costly. Transport of 
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donas is also difficult and expensive. The system is, therefore, 
gradually being replaced by stump planting. 

Balaghat Forest School. — An effective and cheap means of 
weathering teak seed is to spread it on bamboo matting placed on 
bamboo platforms, about 18" above the ground, with the edges of 
the matting turned upwards so as to secure a slight sag in the 
centre to prevent the seed from being knocked down in a storm. 
It is important not to spread the seed more than 2 inches thick. 

Few casualties occur among teak seedlings raised in donas pro- 
vided | good loam and -g manure is used. The dona method is 
particularly suited to the delicate seedlings of Dalbergia latifolia. 

Umerda. — 6,834 Bambusa 'polymorpha and 970 Dendrocalamus 
strictus seedlings from this nursery were transplanted over 100 
acres in IS" x 18" x 18* pits towards the end of June 1936. In 
February, 40 per cent, of the plants were alive and doing well. 
The total cost including preparation of pits, transplanting, and 
mulching was 8 pies per plant. Ts"o weeding was required during 
the rains. Casualties were highest among the smaller seedlings 
and those planted on flat ground, or on stiff soil. Plants along 
slopes and under shade developed best. Dendrocalamus strictus 
seed was sown on 175 beds, 6'x3', on 7th /9th July 1936. Line 
sowings gave better results than broadcasting, but heavy casualties 
were caused by hares. At the close of the year the seedlings 
were 9 to 24 inches high. 

Ornamental Tree Nursery. — A small nursery has been started at 
Nagpur, where seeds of various arborieultural species were sown in 
June 1937. 

(v) Artificial Regeneration including agri-silviculture. 

■■' (a) Plantations. 

12. Clear felling followed by artificial stocking with teak was 
started in 1933. These operations constitute the first large scale 
plantation work undertaken in the province. The spacing through- 
out has been 12' x 12' and 717 acres were planted up during the 
last 4 years (at about 180 acres per annum). The cost per acre 
has worked out at Rs. 6-6-0 on the average, exclusive of cost of 
fellings. 

Experience in these plantations shows that stumps are 
preferable to donas and that the best results are obtained by plant- 
ing stumps from 0-8 to 1-9 inch diameter at the collar. Early 
weedings in July and August are essential but need not be repeated 
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in the second year when all that is needed is to cut the herbaceous 
climbers and the overhanging culms of bamboos. Early planting 
reduces costs of weeding. 

With a view to effect further economy various experiments are 
in progress, viz., pre-monsoon planting in prepared pits; ball plant- 
ing; stump planting under the mature wood 5 years in advance 
of main fellings ; 6' x 6' and 9' x 9' espaeement, etc. 

13. Balaghat. — In the school forest, 8 acres were cleared and 
planted up 6'6' x 6"6', i.e., exactly 1,000 plants per acre, with teak 
plants raised in donas alternating with miscellaneous species in 
single lines without any soil preparation, with a view to see if soil 
preparation could be dispensed with. Plants were weeded twice 
during the rains. A slight reduction in height growth was observed 
but no appreciable increase in casualties. 

Eucalyptus donas planted over 2 acres also without soil pre- 
paration were lb" high at the end of the year; and nearly 75 per 
cent, of the plants survived. 

2,000 teak donas were planted under the light shade of miscel- 
laneous species. No weeding was done, nor was the area closed 
to grazing which is quite heavy. 50 per cent, of the plants were 
alive at the end of the hot weather. 

14. Haifur,— The small teak plantations were extended and 
the regrowth from the plantations damaged by frost in 1936 with- 
stood this year's frost. 

15. Bilaspur. — 43 acre3 were planted up (in different compart- 
ments) with mostly teak, donas and stumps from forest seedlings 
along with a few Dalbergia latifolia and mahogany. Results were 
generally satisfactory except in one compartment where the frost 
in January caused many casualties. The approximate cost exclud- 
ing expenses on felling but including cost of raising plants 
and replacement of casualties worked out at Bs. 5 per acre. 
To reduce costs, and to encourage the coppice regrowth 
from miscellaneous species which protect the soil against insola- 
tion, the teak was planted with a spacing of 12' x 12' instead of 
6' x 6' which had been the practice hitherto. 



(6) Agri-silviculture. 

16. Melghat. — About 300 acres of forest badly infested with 
Lantana were given over to forest villagers (for a period of 4 veara) 
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for the uprooting of Lantana and cultivation of field crops com- 
bined with sewing- of seeds of miscellaneous tree species. 

17. Yeotmal.~~{i) Kinwat departmental operations. — 34 acres of 
moderately stocked mixed forest of C. P. Ill quality, were clear 
felled in January 1936, The cut material was piled over the 
large stumps and burnt in the hot weather. After cross plough- 
ing and harrowing the area was sown in the last week of May 
with treated teak seed, in lines 6 feet apart. Germination started 
on 22nd June and was very satisfactory. Between the teak lines, 
cotton was sown in lines 2 feet apart in the last week of June. 
The teak lines were weeded in July and again in August. The 
cotton crop was ruined by late rains, and the frost in January 
took a heavy toll of the teak seedlings. The plantation is, how- 
ever, slowly recovering. Better results were obtained in 193f>, 
but wherever stumps were introduced two years ago, the results 
have been more satisfactory. Acacia catechu was sown in 8 plots 
towards the end of June and germination was excellent. Teak 
seedlings were transplanted from the nursery to fill up blanks 
in the lines. 

(ii) Borwadi. — 18 plots. An area of 0'5 acre in each plot was 
selected in February 1936 in which all stumps were uprooted and 
the area thoroughly ploughed in March. Dry wood from the 
adjoining forest was piled on the site and burnt in May. Teak 
seed was sown in lines 6' apart on 23rd May and germination 
commenced on 22nd June and was very complete ; one year old 
teak seed stored in white ant hills for about a month giving 
the best results. The few gaps were filled up by transplanting 
seedlings from last year's plots. The tenants sowed chillies and 
tobacco between the lines. The lines were weeded in July and 
again in August. In the first week of January a mild frost 
occurred which killed the shoots of some of the seedlings ; these 
however sprouted latex. During the last three years, 27 acres 
have thus been more or less successfully regenerated. The fol- 
lowing measurements were recorded in March 1937 : — 

Height. 
Ye*r of plantation. 

Maximum. Mini mam. 

1934 W 1C 

1935 W 6' 

1936 2-5' 1-V 

18. West Berar. — Every year one coupe of 30 acres in each 
felling series is leased out for a period of 5 years for agri-silvi- 
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culture. In the first and second year only field crops are raised. 
In the third year babul seed is sown in lines 15' apart along 
with field crops, which are repeated in the last two years. The 
lessee is to sow the seed supplied by the Department, weed the 
seedlings, replace casualties, and in every way foster the plants 
during the last 3 years of his lease. If he fails to tend the 
lines, the work is done departmentally and the costs recovered. 
Most of the babul forests of Berar have been regenerated in this 
manner during the past 30 years, hut experience has shown that 
pure woods of this species are very prone to fungal and insect 
attack. Recent management has therefore been directed to the 
introduction of a mixture of other species, of which the most 
suitable appear to be Grnelina arbor ea, Pongairda glabra, Albizzia 
lebbek, Dalbergia sissoo and Prosopis juliflora. 



(c) Experiments. 

19. Regeneration from root~sucker$. — Bombax malabaricum. 
Innumerable seedlings come up in the rains under the older trees, 
but soon perish either from suppression or damage by wild animals. 
An experiment has therefore been started in South Chanda to 
determine the best method of establishing these seedlings. In a 
selected area, securely fenced against deer and pig, the overwood 
which consisted of miscellaneous species with a good proportion 
of Bombax, was heavily opened, all bamboos cut back, and the 
debris removed. In the rains of 1936 nearly 2,000 seedlings came 
up over an area of 1 acre. In February most of these were alive 
and had developed carrot-like roots about *75 inches diameter and 
6 inches long. Their progress is being watched. 

Experiments have also been started to study the possibility of 
obtaining regeneration from suckers by wounding the roots of 
standing as well as recently felled trees (vide article bv Mr. 
Holland in the Indian Forester of December 1936). 

Attempts are also being made to raise crops artificially by stump 

planting. 



(vi) Reclamation, afforestation and arboriculture. 

20. Arboriculture.— 138 pits 2'x2' and 3' deep were dug on 
the rocky ground (in the compound of Kolsa Forest. Rest House), 
filled with forest soil and fenced with bamboo mats. Swietenia 
macroiphylla and Eucalyptus citriodora seeds were sown. The pits 
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were -watered daily and although the seeds germinated well, abort 
10 per cent, casualties occurred due to attacks by white ants. 

The camping ground in the Nagpur Civil Station was cleaned 
by the Nagpur Municipality and one year old seedlings of orna- 
mental species were planted in prepared pits, 3' diameter and 
5' deep, in suitable groves and glades under the supervision of 
the Silvjculturist. 

Hoshangahad.- — Little is known about the correct intensity 
of thinning for young forests. Three typical coupes, regenerated 
in 1928, were selected and thinned to ascertain whether it would 
be possible to lay down roughly the number of stems per acre 
which should he left and to carry out the first thinning mechani- 
cally. The operations showed that while this can be done it is 
not desirable and that the thinning should be carried out accord- 
ing to the silvicultural requirements of the individual stems, as 
the crop varies considerably even within a very limited compass. 

Betul. — Experience suggests that cleanings should not usually 
be delayed beyond about the fourth year. In reasonably accessible 
coupes it has been found that generally the price realised by the 
sale of the produce more than covers the cost of the operations. 

Balaghat.— The original spacing of 6' x 6' of the 1930 planta- 
tion in the School forest was reduced in 1935 to 8|' x 8^' by 
mechanical thinnings when alternate diagonals were removed. 
Before thinning, the crop was said to be very congested and lack 
of space at the top is said to have caused development of branches 
lower down, a fact which was not recognised at first. 

21. N*o definite scheme for thinning has been laid down as 
yet' but an earnest attempt is being made to determine the optimum 
thinning regime suitable to our special conditions. 

22. Sal. — It is now recognised that the first thinning in sal 
should be at 5 year's of age and frequent thinnings carried out 
before the trees close up — as they appear to do after 30 or 40 
years, to produce the typical " gummed up " effect. A start 
was, therefore, made in the earliest coupes of the Blue Block 
(Balaghat) where prunning of double leaders with the aid of light 
ladders, freeing from climbers, thinning out to give growing 
space all round was done to the great improvement of the dense 
coppice regrowth resulting from regeneration fellings. 

23. Babul. — This is a strong light demander and heavy clean- 
ing in the earlier stages and after about the middle of the rotation 
are essential, as otherwise the trees fall victims to disease. The 
optimum espacement is to just free the crowns of adjacent trees. 
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(vii) Climbers and Weeds. 

24. Bauhinia vahlii.— In Amraoti this climber was dug out 
over an area of 40 acres and unweathered teak seed dibbled in 
the holes at. a cost of Rs. 1-8 per acre. This resulted in the 
climber being exterminated wherever the operation was thorough, 
but the teak seed failed to germinate. In Balaghat the method 
(found successful in Seoni division) of cutting the climber 6" 
below ground level and ramming earth on the stump, has now 
been introduced. In Nagpur-Wardha also two } acre plots have 
been laid out where climbers were similarly cut and rammed, 
in March, — one in a fully stocked area, and the other in a similar 
forest recently felled under improvement felling-cum-thinninga. 

25. Lantana aculeata. — In Amraoti eradication over 34 acres 
cost Rs. 1-13 per acre. In the Melghat, Lantana was pulled up 
with the help of' elephants in the rains, and burnt in the hot 
weather, a year in advance of the main fellings, over an area of 
5,723 acres at a cost of Rs. 4,235. 

26. Dendrocalamus strictus. — In the better quality forests of 
North Chanda bamboo regrowth is the main obstacle in the way 
of teak' regeneration. As however bamboos are marketable and 
protect the soil it is not desirable to exterminate them. 

(viii) Mixtures. 

27. Due regard is being paid to the prescriptions in the work- 
ing plans to favour the already aggressive teak over mixed species 
or to maintain a mixed crop for future according as local conditions 
would permit. In North Chanda the 1936 plan lays down that 
a mixture must be aimed at in the naturally as well as artificially 
raised crops. Accordingly in plantations teak is mixed with 
Pterocarpiis , Albizzia lebbek, Dalbergia sissoo, Gmelina and Moms 
alba as an experiment, these species being planted in several con- 
secutive rows. In Jubbulpore a patch of forest was discovered 
where teak and sal are growing together on black cotton soil. 
Examples of the two species growing together on sandy loam are 
common but not on trap. 

(ix) Under'planting. 

28. North Chanda Experimental Plot No. 8 (1935).— The object 
is to observe the progress of teak stumps under a complete canopy 
of mixed forest, with an understorey of bamboos. The ultimate aim 
is to get sufficient vigorous teak plants established cheaply and with 
as little tending as possible, so that when the overwood is felled, and 
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the teak cut back the resulting coppice will outgrow the weeds 
and bamboo regrowth without any tending. 

Stumps from previous year'a forest seedlings were put out 
9' x9' in the rains of 1935. Casualties mostly due to white ant 
attack were 95'4 per cent. These were replaced by one year old 
nursery stumps in June 1936. Casualties after one month were 
13 per cent., all of which were replaced. In February 1937, 
almost all the plants were alive and 4 to 6 inches in height with 
2 to 4 leaves that were just beginning to turn grey. 

29. South Chanda. — Similar experiments have been started to 
ascertain whether stump planting with teak, 5 years ahead of the 
main fellings in P. B. I. areas is more economical than burning 
and planting after fellings. Three treatments are under observa- 
tion, viz., planting under (i) dense overwood and bamboo, (ii) light 
overwood and grass, and (iii) open overwood. Stumps were put 
out 12' x 12' on 2nd June 1936. 

30. Bilasfut. — In an area planted with teak in 1930, some 
Dendroctdamus sir ictus seed was sown in patches, which germi- 
nated satisfactorily. It appears that raising of an understorey of 
bamboos by broadcast sowing presents little difficulty. Cleistan- 
thus collinus is another species very suitable for growing under 
pure teak forests and trials will be made next year. 

(x) Silvicultural Systems. 

31. Conversion systems. — (a) Teak. — Experience shews that in 
the good quality teak forests, some form of conversion system is 
silviculturally inevitable, and that clear felling with a view to 
obtain a normal series of age-gradations is the ideal method, pro- 
vided that there is sufficient established teak reproduction to restock 
the area and a fairly complete demand. In the frost-liable forests 
on low lying areas, retention of part of the overwood either directly 
above the young crop or in strips as shelter belts, is considered 
essential. In forests which contain a dense understorey of 
bamboos, these are being cut a few years ahead of the main fellings 
to prevent suppression of young teak, as it is observed that bamboo 
regrowth is not very vigorous under cover. Bamboos are cut a 
second time along with the main crop, and if necessary, inter- 
fering culms are lopped in the year following the clearfelling. 
This prescription is proving very effective in the Bori and North 
Chanda forests. 

(6) Sal. — Where regeneration of sal is very sparse, the con- 
version of such forests to even-aged stands resolves itself into 
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devising methodfl for inducing reproduction and getting it estab- 
lished. Little effort has so far been made to tend the existing 
advance growth, or to induce regeneration where it is absent. 
The sal forests of Baihar (Balaghat) were worked under selection- 
cum-iinprovement fellings from 1900 until 1925, when they suffered 
for some years from a severe attack of the sal borer, which made 
it necessary to confine exploitation to attacked trees. The revised 
plan of 1932, prescribed for the fli-st time conversion into even- 
aged stands by regeneration under a shelter wood, in a floating 
periodic block. The results in the first year's coupe were fairly 
satisfactory and to-day it contains a moderately well-stocked young 
crop about 20' high which has struggled through the bamboo 
regrowth. Another matter which deserves attention is the physical 
damage caused to the regeneration by the enormous quantity of 
slash left after exploitation, because small poles and fuel are 
not saleable, and the burn is never complete. More thorough 
burning, repeated in the second year if necessary, will go a long 
way in helping the regeneration. 

In the frost-free forests of Raipur, conversion into even-aged 
stands under the uniform system with successive regeneration fell- 
ings, has been practised since 1924. The earliest coupes now 
contain a fairly uniform and well stocked pole crop 15' to 25' 
high and \h" to 2*5" diameter. 

32. Modified Coppice System. — This system which has been 
applied to the mixed forests, and the inferior teak forests, in several 
divisions is not proving at all satisfactory. In the teak forests and 
in the dense stands of mixed forests of good quality, where the 
resulting vigorous coppice soon kills out the weeds and grass, 
the system has succeeded to a certain extent but not so in the 
openly stocked mixed forests, where the system degenerates into a 
wholesale clearfelling. Apart from resulting in a dense growth of 
tall grass the fire-hazard is also increased, and two or three fires 
in rapid succession can completely wipe out the forest. Similarly 
a frost can do very considerable damage in these incompletely 
stocked young forests. These dangers are reduced to a minimum 
by working these forests under the more conservative and elastic 
prescriptions of the coppice with standards, and more so, the 
coppice with reserves system which is tending to become the 
present policy. 

(xi) Miscellaneous. 

33. In P. B. I. in North Chanda, where the dense bamboo and 
teak advance growth are cut some years in advance of the main 
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fellings, a controlled light "burn is proving efficacious as it destroys 
the bamboo slash and results in more vigorous teak coppice growth. 
Wherever late fires have occurred in Hoshangabad, teak coppice 
has been killed outright or severely damaged, hut recovers very 
quickly. More damage has taken place in the comparatively 
open mixed forests which contain seas of grass. 

34. Seoni Experimental Plot No. 2 {1935) was laid out to deter- 
mine the earliest stage at which rigid fire protection can be 
replaced by controlled early burning as a safeguard against fires 
in regenerated teak forests with a rank growth of Impera&a antn- 
dinacea. 

Plots are early burnt after 3, 4, 5, etc., years after main 
fellings and the effect on all the regeneration recorded. The 
experiment was getting unwieldy and, at the suggestion of the 
Central Silviculturist, it was simplified and the initial compara- 
bility of all the sub-plots more definitely established. It is too 
early to draw any conclusions except that burning in the second 
and third year is too premature as it kills most of the regenera- 
tion. An important observation made in this experiment is that 
as a result of two burns Imperata grass has diminished very con- 
siderably and its place is taken up by the comparatively harmless 
Anthistiria ciliata. 

' 35. Frost. — A cold wave passed over the province between the 
25th of December 1936 and the 10th of January 1937; a mild 
frost occurred on the night of 26th /27th December and a severe 
one on the night of 6th /7th January. 

Very serious damage, particularly in clearfelled regeneration 
areas at the foot of hillslopes and in valleys is reported from 
many divisions, notably Nimar, Betul, Hoshangabad and Balaghat. 
Fortunately, the more, valuable bamboo bearing teak forests are 
situated on the higher slopes, which are immune. The strip 
and group fellings started in 1935 in the sal forests of Jubbulpore 
appear to have achieved their object as the young sal escaped 
damage in the coupes of the High Forest Felling Series, while 
in the Coppice Working Circle, where the felled strips were 90 feet 
wide against reserved strips of 30 feet, only partial damage 
occurred. 

In the sal regeneration coupes in the Balaghat division, the 
coupe, clear-felled in 1932, where regeneration is now about 20 feet 
in height, escaped injury but the younger coupes were badly hit 
and will need to be, cut back. The retention for five years of a 
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shelterwood of 30 large crowned trees per acre has now been 
prescribed. 

Grazing. 

36. Heavy and continuous grazing in the Pokara reserve of 
the Amraoti division has- resulted in an increase of Acacia 
catechu and Acacia- cassia, both of which are thorny species and 
as such not touched by cattle. The proportion of inferior grasses 
such as Eragrostis tenella and Andropooon contort-as is also in- 
creasing; whereas in an adjoining area, in which no grazing is 
allowed and grass is removed by cutting, the proportion of 
Ischosmvm sulcatum, a good fodder grass, is increasing. In the 
C class forests which are permanently open to unrestricted grazing 
there is practically no regeneration and the quality and the 
quantity of fodder grass is steadily deteriorating. In several 
divisions the premature opening of regenerated teak forests to 
grazing, after a closure following the main fellings of 5 years 
or even less has been tried. This has not resulted in any appre- 
ciable damage by cattle to the young crop. 

37. The grazing experiment in Yeotmal to determine the opti- 
mum incidence and periodicity of grazing and closures conducive to 
the gradual improvement of the wooded pastures is progressing very 
satisfactorily. The site selected is a forest on black cotton soil in 
the trap country. A similar experiment has now been laid out 
in Saugor on sand-stone to compare the variations due to the 
change in the soil and the underlying rock. 

II. — "Wobking Plans and Statistics. 

(i) Working Plans. 

Revision. 

38. Revision of the working plans of North Chanda, Melghat 
and Raipur mixed forests was completed during the year and 
the plans were introduced with effect from 1st July 1936. 

The following plans were under revision during the year : — 

Hoshangabad. — The first ten yearly revision of the current 
plan of 1928 was considered necessary, to amend certain prescrip- 
tions in the light of experience gained in the last decade. 

Buldana. — The revised plan will be based on a thorough stock- 
mapping of the forest and its main feature will he the systematic 
working of the HardwicJcia hinata forests which are a feature of 
the tract with which the plan deals. 
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Amendments. 

39. No important amendments were issued during the year. 

(ii) Statistical. 

40. Sample plots. — Owing to an unfortunate misunderstanding, 
the only teak sample plot in Betul was clear-felled. A new 
sample plot in C. P. IVb quality young teak forest was laid 
out in Nagpur-Wardha division. Thus the total number of plots, 
at the close of the year, remained unchanged, viz., 111. All of 
these were properly maintained. 

41. Tree increment plots. — The existing 10 plots were main- 
tained and no new plots were added during the year. 

42. Experimental plots. — No new plots were laid out during 
the year. 

43. Management of bamboos .—Balaghat Experimental Plot 
No. 5 (2934). — The all-India investigation with the object of 
determining the best method of working Dendrocalamus stHcttts 
for maximum sustained yield is in progress. 500 average-sized 
clumps are under observation in a practically virgin forest chiefly 
of Pterocarpus marsupium, Dalbergia latifoHa, Diospyrus melan- 
oxylon and Bovibax, with an almost complete under-cover of 
bamboos. The clumps are divided into three sub-plots A, B and 
C which are to be worked ou felling cycles of 3, 4 and 5 years 
respectively. Every year the production of new culms and the 
casualties of older culms are carefully recorded for each clump. 

In the Balagh-at Experimental Plot No. 6 (1934), the object is to 
study the life of individual culms. Condition of all culms in 20 
cleaned and 20 uncleaned clumps is recorded from year to year. 

Both the experiments are progressing very satisfactorily. 

44. Preservation plots. — An up-to-date list of all the preserva- 
tion plots and the permanently reserved single trees and groups 
of trees has been prepared . 

45. Inspections.— All inspections and measurements due during 
the year were carried out. 

III.— Miscellaneous. 

46. The office of the SUvieulturist was held by Messrs. H. C. 
Watts (1st April to 14th September), H. C. B. J oily e (26th October 
to 3rd March) and K. P. Sagreiya (rest of the year), Deputy Con- 
servators. They together toured for 186 days during the year. 
The Central Silviculturist toured in the province from 1st February 
to 3rd March. 
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47. A number of photographs and stereoscopic pairs of various 
subjects were added to the collection. 

48. Ledger fling of important notes is kept up-to-date as far 
as possible with the insufficient staff. 

COORG. • 

I. EXPEBIMENTAL SILVICULTURE. 

1. Teak seed pre-treatment experiment. — Routine pre-treatment 

experiments were carried out as in the previous year, the treatment 
being weathering" in shallow pits, scorching, soaking 48 hours and 
24 hours with an untreated control. These have produced good 
results. 

2. Teak seed storage test. — Three tests were carried out with the 
same sample of seeds in three consecutive years. Seeds stored in 
air tight tins were sown and beds covered with straw, watering 
occasionally once or twice a week. Second year test gave a higher 
percentage of germination. The untreated control has given the 
best results and next comes soaking 48 hours. 

3. Germination test.— (a) Teak (nursery). — The untreated 
control has given the best results and soaking 48 hours comes 
next. (5) Santalum, album, (sandal). As in 1935, seeds without 
pulp have again given good results, (c) Evergreen species.— Th& 
following species were experimented with: — (a) Acrocarpvs fra<ri- 
nifolivs, (b) Arto carpus hirsuta, (c) Swie tenia mafiagoni, (d) Pt.ero- 
carpiis dalbergioides, («) Xylia aylocarpa^ (/) D-ipterocttrp-us indicu* 
and (g) Cedrela toona. Acrocarpus gave very low and Xylia xylo- 
carpus high germination. 

4. Aleurites fordii and. Aleurites montana. — Nurseries were 
opened at 5 different centres where germination commenced in 
4 weeks' time. Germinating seeds were then pricked out and 
planted in baskets filled with good forest top soil and cow dung 
manure. 

5. Oil palm cultivation.— Seeds were sown to a depth of one 
inch in nursery beds at Makut, spaced 6'x6'. Germination com- 
menced in 2 months, and about 83 per cent, germinated. The 
seedlings in the nursery are coming up well. 

6. Bambusa arundinacea. — Seeds were sown in nursery beds at 
three centres with about 80 per cent, germination in all, of which 
50 to 60 per cent, are now surviving. 
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Sandal Regeneration. 

7. Sandal was experimentally sown in open and under bushes 
with dal (Cajanus indicus) and Cassia siamea as hosts. Better 
results were obtained under bushes where the percentage of 
germination and survival was 68 against 55 in the open. 

8. The method of regenerating sandal by propagation centres 
in different ranges was continued during the year. In Tittiinatti 
and Nagerhole, dibbling gave 90 per cent, success, while in 
Somwarpet, transplanting produced better results with about 65 
per cent. ; in Fraserpet it was complete failure. 

Artificial Regeneration. 

9. Prem-onsoon teak stump planting. — Two experiments were 
earned out in 1934 and 1935. The mean heights of plants put out 
on 1st May 1936 were after the first season, 12-96" and 13"8 /; with 
survival percentages of 96 and 97 respectively. The best date for 
stump planting in Coorg would thus appear to be between the 
25th April and the 10th May. 

10. Effect of taungya (kumri) crop on the growth of teak in 
a plantation. — The results of experiments, repeated in 1936, also 
indicated that in many cases the percentage of survival as well as 
height growth were higher in the control, except in the case of 
paddy where the height growth of teak was better than in the 
control. The plants, which were from direct sowings, bad how- 
ever a height of leas than two inches on the average, so that the 
results are not conclusive. 

11. Best planting distance for teak and its effect on height 
growth. — Two experimental plots were opened, where three espace- 
ments were introduced, viz., 6'x6 ; , 4-^' x 4|-' and 3' x 3'. The 
seedlings in these plots were not burnt and cut back at the end 
of the 1st year, but at the end of the 2nd year two plots were 
burnt in the last week of March and seedlings cut back imme- 
diately after. Stocking was 85 per cent., but it is too early to 
give any other indications as the experiment is a long term one. 

12. Cover crops — Tephrosia Candida (boga) introduced in a teak 
plantation. — Some experimental areas, dibbled with teak and 
kumried in the first year of formation, boga was introduced in 
between teak (centrally in quin-eunx) in the 2nd year. In all 
centres the growth of boga was found to be good. Teak survival 
everywhere was better in the control than in boga strips, so also 
its height growth. This shewed that boga was harmful in the 1st 
and 2nd year of plantation aa it suppressed the teak seedlings. 
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13. To compare (a) weed cutting, (b) aeration by forking and 
(c) scraping with hoe.— To determine the effect on the development 
of teak during the 2nd year of formation, measurements of seed- 
lings have indicated that aeration by forking has given the best 
results both in survival and height growth, 

14. To compare teak (a) stumping and weeding, (b) stumping 
and scraping, (c) stumping and kumri (taungya) with ragi 
(Eleusine coracana), (d) sowing and weeding, (e) sowing a.nd scrap- 
ing and (f) sowing and kumri with ragi. — -An experimental plot 
was opened last year. Stumping has so far produced the best 
results both in survival and height growth. The growth of plants 
in scraped strips was found to be very good. The cover crop of 
ragi (Eleusine coracana) was found to retard the growth of young 
teak to a certain extent. 

15. Underplanting teak areas with Dalbergia lati folia. — Obser- 
vations in experimental areas of 1933-34 and 1935 were continued. 
About 80 per cent, of the plants exist but they are whippy and 
unhealthy. 

16. Effect of bxtrning and cutting back a teak plantation in 
the 2nd year of formation. — The experiment was repeated in a 1935 
area that had been dibbled with teak and kumried in the first 
year of formation. The difference of growth between burning and 
cutting back is very little so far. 

Miscellaneous. 

17. To study the growth of sandal in plantations with teak as 
Iwsts. — The stocking of sandal was 60 per cent., plants being 8' to 
12' in height; and the stocking of teak was 80 per cent., plants 
12' high. Sandal is now being introduced round all young teak 
areas. Sandal sample trees have been selected in all working 
centres and girth measurements and conditions are being recorded 
for working plant purposes. Spiked sandal trees are treated with 
" Atlas ", and as a result, the incidence of spike has considerably 
been reduced. 

18. Sandal spike incidence. — In 1928 Hudgur plantation con- 
taining 12 acres of good sandal (about 25' high with an average 
girth of 12"), only 3 sandal trees were found spiked for the first 
time early in August 1936. The incidence has been carefully 
located, mapped and an ecological survey of all growth including 
shrubs, etc., up to a radius of 55' from the centre of infection 
has also been made. So far no other trees have been attacked. 

19. Sandal observation area of 193$. — There has since been a 
considerable increase in the stocking of sandal except in one plot 
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where Ijintena was uprooted, and stocking reduced by cattle 
damage. Results are being closely watched. 

20. Teak defoliation experimental areas in South Coora. — 
Defoliation was noticed in Tittiniatti range in May in a severe 
form. In the eastern foreata, however, it was not so severe. 

21. Experiment in the Closed Working Circle for eradication of 
grass. —The object is to eradicate the dense growth of grass and 
to assist teak plants to develop. A small area was clear felled 
and burnt in early April 1936. It was then staked 5' x 5', and 
dibbled with teak seeds and divided into three equal plots. In 
one, bamboo cuttings were planted at an eapaeement of 10' x 10', 
in another, Lantana natural seedlings transplanted, 6' x 6 ; , and 
in the 3rd, bamboo natural seedlings introduced at i"0' x 10'. The 
stocking of teak is 80 per cent., the seedlings being 1' 6" in height. 

Lantana has been established successfully and about 95 per 
cent, seedlings survive. Bamboo cuttings have been a complete 
failure. 

22. Regeneration in evergreen forests. — Strip enumerations 
shewed that natural regeneration of important species, e.g., Valeria 
indica, Hardioickia pinnate, Artocarpus hirsute, Dipterocarpus 
indicus and Palaquium was plentiful. 

23. Artificial regeneration work. — So far Hopea transplants 
have yielded the best results. Next comes Artocarpus hirsute and 
Acrocarpus framnifolius. In areas clear felled and himried at 
Makut Xylia xylocarpa and cashew nut (Anacardium occidentale) 
have yielded the best results. As regards bamboo, sowing of seeds, 
cuttings and rhizomes were experimented with, —the first gave the 
best results. 

24. Hopea parviflora under shade.-— Out of 530 seedlings planted 
under shade 41T had survived. The percentage of success at the 
end of the year was 93, the plants are coming up well and some 
are about a foot in height. 

25. Frill girdling and, poisoning with Sodium arsenite. — In 
order to study the effect of girdling unwanted species as a sub- 
stitute for improvement felling, a worked out coupe of 50 acres 
was selected and divided into 5 strips. In the first, all trees were 
girdled, and in the remaining 4 the trees were frill girdled and 
treated with sodium arsenite. The frill was about 2 inches deep 
and extended for about 12 inches down the bark of each tree. 
So far girdling seems to have had no effect. As regards poisoning, 
lower girth classes have been affected the most, the trees being 
dead in some cases while leaves are withering in others. Further 
results are being watched. 
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MADRAS. 
I. — Experimental Silviculture. 

(i) General. 

In this brief report it is not possible to. give full experimental 
data to support all statements made or opinions given nor does 
space permit mentioning all items of work undertaken. For fulleT 
information the Annual Eeport on Silvicultural Research in the 
Madras Presidency for the year 1936-37 published separately should 
be consulted. 

A large proportion of the work done has been small scale 
stage I (a) experiments in experimental gardens and routine seed 
germination and weighment tests. 

The most important results obtained during the year are pro- 
bably : — 

(a) Further demonstration of the necessity for rab regene- 
ration in dry fuel forests. Apart from the mortality 
caused by man, grazing, fires, etc., the ordinary coppice 
felling causes about 7 per cent, of the stools to die 
each time the operation is done and preliminary counts 
show that natural regeneration is very scarce indeed 
and of the order of 3 seedlings per acre. 

(6) Improvement in district rab work particularly in the suc- 
cessful raising of forest crops in conjunction with field 
crops in dry fuel forest areas (such as ragi and castor 
in Madura district and cotton in Salem Central 

division). 

(c) Demonstration of the great benefits of soil working in the 

1st year of rab regeneration in dry fuel forests. 

(d) Collection by experiment of statistics of teak stump pro- 

duction in nurseries and the methods by which econo- 
mies can be made. In conjunction with this is the 
demonstration of the fact that in years of shortage, 
undersized stock in the nursery can be developed into 
good stock for the following year. These results are 
particularly important in view of the very poor seed 
year that ocecurred last year and the resulting shortage 
of stumps that followed. 

(«) Summary of 5 years experimental work at 3 centres in 
the premonsoon stump planting of teak. 
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(/) Large scale confirmation by districts of experimental work 

in the premonsoon stump planting of teak and of the 

beneficial effect of using stumps of the best size. 
(g) The improvement of our knowledge of the regeneration 

and working of bamboos. 
(h) The continued success in the control of new outbreaks of 

the spike disease of sandal, 
(i) The summary by the Forest Entomologist, Dehra Dim, 

of the results of the investigation into the spike disease 

of sandal. 
(j) The further confirmation that Lantana can be controlled 

by chemical spraying and that this method is the 

cheapest method found so far. 

Climate. 

Eainfall statements are given in the full annual research report. 

(ii) Natural Regeneration. 

By Seed. 

Experiments with Hopea parviflora, Calophyllwm datum and 
Mesua ferrea so far show that clearing undergrowth and raking the 
soil under mother trees are not beneficial in inducing natural 
regeneration. The indication is not conclusive as there have only 
been small seed falls since the experiments were started. 

Canopy opening over young regeneration of Hopea parviflora 
was found to be very beneficial but produced no notable effect with 
Itfesua ferrea. ■ • - 

Experiments Have been started to endeavour to determine why 
at Nilambur some mature trees of Swietenia -macrophylla have a 
dense mass of natural regeneration under them while other trees 
produce none. 

Partial canopy removal over dense regeneration of Pterocarpus 
santalinus produced a very beneficial effect in spite of a year which 
was very unfavourable climatically. 

By Coppice. 

Experiments in the dry fuel forests of Cbittoor district showed 
that the ordinary operation of coppicing causes a mortality of 
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approximately 7 per cent, of the stools and that trimming of the 
stools is definitely harmful in such areas. 

Counts of natural regeneration in coupes- in North Coimbatore 
division 5 years after the coppice felling' showed that seedlings to 
the extent of only 3 per acre were present. 

An experiment in the coppicing of Mimusops fiexandra in the 
coastal forests of Tan j ore showed that this species only coppices 
well in small sizes, that the mortality of stools increases rapidly 
with the girth of the stools and that even with the small sizes, 
mortality ia high if the coppicing is done near to the ground level. 

(iii) Seed. 

Seed pretreatment, — Boutine pretreatment tests were done 
with 21 species. ^Treatment with boiling water improved 
the germinative capacity of Acacia auriculiformis, Acacia 
cyanophylla and Acacia dealbata hut was harmful for nearly 
all other species tried. Soaking in cold water was bene- 
ficial with Gluta travancorica, Pterocarpus santalinus and Xylia 
xylocarpa being very marked in the case of the Pterocarpus. Con- 
centrated Sulphuric Acid hastened and greatly improved the 
germination of Cassia fistula and Cassia marginata while ferment- 
ing greatly improved that of Tertmnalia chebula. 

Seasonal collection.- — Tests made with 10 species again showed 
no definite variations in germinative capacity throughout the fruit- 
ing season. 

Santalum album — peculiar variety. — A sandal tree in North 
Salem division which is in a virulently spiked area and which has 
all the appearances of being spiked, fruited during the year. This 
tree has been under observation for 10 years and by grafting its 
tissue on healthy trees no disease can he induced. The seed was 
normal in germinative capacity and in weight and gave rise to 
seedlings some of which had healthy foliage and some spike like 
foliage. They are being kept under observation as they are possibly 
a variety of sandal immune to the disease. 

Seed storage. — Routine tests were made with 24 species to 

determine the longevity of the seeds stored in different ways. 
Results are given in the full Annual Report. 

Seed weighments.— Routine tests were carried out as usual. 

Results are given in the Annual Report. 

Sorting seed by size.— Work done during the year confirmed 
previous years results that the sorting of teak seed by size is not 
justified economically. 

e2 



Tests with seeds from small immature, normal mature, and 
large over mature seed "bearers with 4 species showed no appreciable 
differences in germinative capacity or height growth of the result- 
ing seedlings. Large scale Experimental Plots have been estab- 
lished to test the effects in later growth. 

Seed origin. — Small scale experiments with, teak seed of 6 
origins have all showed comparatively little difference between the 
origins in early growth. We have 2 large scale long term Experi- 
mental Plots in this subject each now 3 years old. Sample plots 
will be laid out in each origin when the 1st thinnings become due. 



(iv) Nursery Work. 

In hot dry fuel areas shaded nursery beds gave generally a 
higher germinative capacity with nearly all the 20 species experi- 
mented with but in subsequent development and survival indi- 
vidual species exhibited different light requirements. 

In evergreen nurseries, protection by sheltering from the very 
heavy rain of the south west monsoon resulted in a mucb higher 
percentage of survivals with Artocarpvs hirsute. In the hot 
weather, JFfopea parvifiora seedlings benefited by shade in the nur- 
sery while Cedrela toona seedlings did much better in the open. 

An experiment on nursery watering in a dry fuel area showed 
that with these species watering should be very light until germina- 
tion is over and should then be increased to give increased height 
growth and survivals. 

Work on different nursery methods for raising teak stumps 
confirmed previous- years results that the best outturn of good 
stumps is obtained by sowing seed at the rate of 20 to 30 lbs. per 
standard 40' x 4' bed and doing no pricking out of seedlings at 
all. A bed of this size in this way will produce after 1 year 
sufficient stumps of the right size to establish fully 1 acre of 
plantation at a 6' x 6' espacement and still leave a margin of safety. 

Further experiments also showed that if owing to a poor seed 
year and consequent shortage of stumps, the undersized stumps 
have to be used, they are best put back into the nursery beds as 
stumps for a second year. At the end of the second year some 
70 per cent, of them will have grown to the right size and they 
can then be stumped again and planted out. Results show that 
these stumps sprout as- well as fresh stumps but their subsequent 
growth has yet to be determined. 
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Experiments to determine whether teak nursery beds deteriorate 
if they are used repeatedly and whether their fertility can be 
maintained by artificial or green manures have been started. 
Results so far show no deterioration in the 2nd year and an 
increase of 5 per cent, in the utilizable stumps produced in the 
beds manured with wood ash and leaf mould. 

(v) Artificial Regeneration. 

(a) Mixed deciduous timber forests. 

Comparison of sowing, transplanting and stumping. — Previous 
years results were confirmed and showed that for teak, Dalbergia 
lati folia, Pterocarpus marsupium, Terminalia cremdata and 
Artocarpus hirsuta stump planting is the best of the 3 methods 
while for Xylia xylocarpa direct sowing is to be preferred. Ptero- 
carpus dalbergioides and Swietenia macrophylla do best by trans- 
planting. 

Optimum season for stump planting, — Experiments were 
repeated for 5 species and in general confirmed previous years 
results. Last year was the 3rd consecutive bad year for early rains, 
the hot weather was unusually hot and in many places premonsoon 
showers were absent. The south west monsoon however broke 
about a fortnight earlier than usual. The result of this was that 
the best date of planting moved forward to April 1st but in many 
places the new sprouts could not last through the 2 months drought 
that followed and the most successful date of planting in conse- 
quence varied from April 1st to May 15th according to species 
and conditions, 

Five years work in this subject has now been completed for teak 
in 3 centres and the results are summarised in the full Annual 
Report. 

District work in 25 areas in 7 districts aggregating some 750 
acres substantially confirmed the results of small scale experiments. 

Stump planting — -Effect of age and diameter of stumps. — Teak 
stumps of 0'4 ff to 0"8' ; diameter at the thickest part gave the best 
results though stumps of 0'3" to 0*4* diameter are definitely 
usable " in the event of shortage of the larger stumps though 
they do not give as good results. The benefit of using stumps 
of the best size was demonstrated and confirmed by district work 
in the "Wynaad division. 

Work with Dalbergia latifolia again showed that 2-year old 
stumps are better than 1 year old stumps and 0'2 ;/ to 0'6" diameter 
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is the best range of size. For Pterocarpus marsupium results 
indicate that the larger stumps of 0*3" to 0'8" diameter (or even 
larger) give the best results. Eesults for Terminalia. crenulata 
show 0*4* to 08" diameter to be the best size, and for Artocarpus 
hirsute within the range experimented with, the bigger and older 
the stumps the better the results. 

Experiments in burying teak stumps when planting them 
compared with normal planting showed no differences for normal 
1st June planting but buried stumps were definitely better in 
the case of prenionsoon (April 1st) planting. 

Storage of stumps — ica^.— Experiments again showed that 
stumps can be successfully stored for 2 weeks before planting even 
in an abnormally poor year climatically. 

Irrigated plantations— teak. —Preliminary experiments in this 
subject show that irrigation by flooding (as in paddy cultivation) 
is more difficult and more expensive to do than irrigation by per- 
colation from channels and gives no better results. Flooding also 
uses much more water. 

Experiments have been started with Swietenia macrophylla to 
determine the best espacement and the best shade condition in 
which to grow the species. The season and incidence of its 2 
great pests, the shoot borer and the collar borer are also being 
determined under these various conditions. 

A number of experiments were done to determine the best 
method by which to regenerate Bambusa arundinacea and Dendro- 
calamus sir ictus. Further work is needed before definite results 
can be confirmed. 

Casualty replacements in 2nd year teak plantations. — Observa- 
tions of current experiments in this subject were continued. 
Eesults indicate that-; few of these replacements survive and it is 
doubtful if they ever take their place in the main crop. 

Effect of taungya {ponam) crops on teak plantations. — Previous 
work was repeated and shows that ragi (Eleusine coraoana) retards 
the height growth of the teak by 40 per cent, in the first year 
while dhall {Cajp>nus indicus) has very little effect. This retard- 
ing effect of the taungya crop can be greatly reduced by early 
planting the teak. 

(6) Evergreen rain forests. 

All artificial regeneration work in evergreen forests (with the 
exception of experiments on raising evergreens after clear felling 
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and burning) comes tinder the category of underplanting and is 
therefore dealt with under that head. 

(c) Dry fuel forests. 

Artificial regeneration of dry fuel forests by the rah method 
is being done on a larger scale each year in almost all divisions 
where this type of forest occurs and results are getting more and 
more encouraging as the technique improves. 

The greatest advance of the last few years is in the raising 
of these dry fuel species in conjunction with field crops such as 
ragi {Eleusine coracana), castor [Ricinus communis) and cotton 
(Gossypium barbardense). A detailed description of this work is 
given in the full Annual Report. 

Results of experimental and district rab work show that rege- 
neration is best raised by direct sowing with most species. The 
best date of sowing varies greatly each year and the most practical 
method found is to sow early and to go on resowing at reasonable 
intervals until full stocking is obtained. (Seed is generally plenti- 
ful and cheap.) Transplanting and stump planting are in general 
not suitable to these species in this type of area. 

The following species have given excellent results : — Cassia 
siamea, Albizzia lebbek, Azadirachta indica, Dolichandrdne crispa, 
Acacia sundra, Albizzia odoratissima, Pterocarpus santalinus, 
Albizzia amara, Wrightia Hnctoria, Zizyphus yujuba, Pithecolo- 
bium dulce, Acacia ferruginea, Prosopis juliftora, Tarruxrindus 
indica, Acacia planifroTiA , Acacia arabica, Ponoamia glabra and 
Gleistanthus collinus. 

A good burn coupled with soil preparation before sowing is 
essential for this work. 

Soil working during the 1st year is very beneficial. It not 
only produces a much, increased height growth but also enables 
backward plants to survive the hot weather. 

A successful start has been made in the raising of plantation 
to be worked for manure leaves by the planting of large shoot 
cuttings of Poiiwiana elata. 

Stump planting of Santalum album has given a large measure 
of success and it has also been demonstrated that sandal stumps 
can be kept in air-tight tins without deterioration for 3 weeks 
before planting. 

Detailed experiments were also done on the influence of host 
plants on the seeding of sandal, and the extent of and the necessity 
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for parasitism of this species. It is to be noted that results show 
that even though growing in close proximity to many specieB 
sandal usually only parasitises freely on a few particular species. 

(vi) Afforestation. 

Experiments to examine the possibility of re-afforesting some 
(& the more important catchment areas of the Nilgiris were con- 
tinued and so far have given the following general indications: — 

(a) The moister localities can be easily stocked with willows 

by cuttings. They are frost hardy but need protection 
from browsing. 

(b) Small, close planted, concentrated plots do better than 

large areas of open planting owing to more efficient frost 
protection being possible. 

(c) Frost protection is best done by means of a complete 

pandal about 1/ 6" from the ground and screened on 
the up hill side. 

(d) Nurse species can be raised as follows: — 

(i) Broom, Dodonea viscosa, Cassia tomentosa by sowings. 
(ii) Buddleia spp. by cuttings. 

(iii) L/igustrum neilgherrense, Rubus moluccanus, Rubus 
lasiocwrpus, Mynine wightii and Hypericum, mysor- 
ense by planting stumps got from the forest, 
(c) Tree species can be raised as follows : — - 

(i) Acacia dealbata by 2 years old large transplants. 

(ii) Cwpressus macrocarpa and Callitris rhomboidea by 
small transplants and these can come from the forest 
if necessary. 

(iii) Acacia' melunoxylon and Eugenia arnottiana by mossed 

transplants. 

(iv) Mahonia lesckenaultii by stumps and these can come 
from the forest. 

(vii) Tending, Thinning , Cleaning , etc. 

Weeding practice. — Large scale experiments were done in con- 
tinuation of the work of the past few years and results again 
conclusively confirm previous years' results that the slightly bene- 
ficial effect (if any) of forking as opposed to mamooty scraping as 
a weeding method in the first 2 years of a teak plantation in our 
better teak areas is in no way commensurate with the extra cost 
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of forking. The saving by mamootty weeding instead of forking 
is approximately Rs. 3 to Rs. 5 per acre each, time the operation 
is done and when this is totalled for the main teak districts of 
the Presidency it is an annual saving of a considerable sum of 
money. 

These experiments were all done, in areas with a naturally 
light friable soil and a rainfall of 60* to 120" per annum. The 
effect of forking in dry fuel forests has already been noted on 
page 67. 

Effect of a cover crop of Leucwna glauca on a teak plantation. — 
In an experiment in this subject the teak with the cover crop 
showed an increased height growth over that of the control teak 
at the end of the 1st year but this increase had greatly diminished 
by the end of the 2nd year. The Leucasna was continually browsed 
by deer and bison and was no use at all as a weed suppressor. 

Thinning research— teah.— All plots in this subject were main- 
tained but there is nothing of particular interest to report. 

Bamboos. —Experiments on the intensive tending and working 
of bamboos were continued and showed that such intensive work 
is economically justified by the improvement in the condition and 
yield of the clumps and the increased revenue obtained. 

(viii) Mixtures, 
Nil. 

(ix) Under planting, 

(a) Teak plantations. — All plots were maintained but no new 
work was undertaken. Experience so far indicates that teak 
plantations can be successfully underplanted with Barnbusa arundi- 
nacea, CepJialostachyum pergracile and Hopea parvi flora. 
Swietenia macro phylla and Cedrela toona although established suffer 
a great deal from browsing and bark stripping by deer. 

(6) Evergreen rain forests. — Experiments in the regeneration 
of evergreens with and without a cover crop after clear felling 
and burning evergreen forest have been started and show promise. 
Most of the work of the past few years has been in under- 
planting under various degrees of canopy. General results are:' — 

(i) Top canopy cover gives the best results, 
(ii) Burning before regeneration produces no beneficial results. 
(iii) For most species transplating is the best method and some 
of the tenderer species do well if mossed or basketed. 
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(rv) Stump planting is not a suitable method for most ever- 
greens. The exceptions to this are Artocarpus hirsuta, 
Cedrela toona and Chickrassia tabularis. 

(v) Weeding is worth while as it gives a slight gain in height 
growth and survival percentage. 

(vi) Pitting for planting is also similarly worth while although 
the effects of pitting do not show until the second year 
when the roots and their needs have hoth got higger. 

(vii) The best date of transplanting for most species is mid 
June or early August, i.e., either just before or just 
after the heaviest rain of the south west monsoon. 

(viii) For most species the best size of transplant to use is 
from 8" to V high. Larger transplants occasionally do 
well but suffer heavy casualties and are not definitely 
established for several years. In the case of large 
transplants of Cedrela toona and Swietenia macrophylla 
insect attack is more serious than with small plants. 

(x) Silvicultural Systems. 
Nil. 

(xi) Miscellaneous. 

Sandal Spike Disease Research. — Details of work carried out 
during the year cannot be given in sueh a brief report as this-. 
The Forest Entomologist, Dehra Dun, inspected the work during 
the year and summarized results so far obtained as follows: — 

(i) Spike is an insect borne disease, 
(ii) The disease is excluded from a plant by barriers of cloth 

and of wire gauze of 20 meshes to the inch; it is not 

excluded by wire netting of 2 meshes to the inch, 
(iii) Small wind borne insects penetrate 20 mesh wire gauze 

and hence are unlikely to be vectors. 
(iv) The vector passes an aperture of half an inch, hence 

many large bodied and long legged species are unlikely 

to be vectors, 

(v) The vector frequents sandal foliage during the period 
dusk to dawn. 

(vi) The vector is probably either (A) an uncommon species 

or (B) an uncommon strain of a common species, 
(vii) The vector is active as a transmitting agent at two seasons 
of the year, February to May and July to December 
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but population surveys show that tlie incidence of sandal 
sap-suckers falls very low in June, 
(viii) Artificial transmission experiments have failed to pro- 
duce spike but auspicious conditions have been produced 
by Moonia and by Limtana aphids. 
(ix) The common factors in these" experiments were either 
(a) confinement with spiked plants and immediately 
after with healthy plants, or (b) confinement with 
spiked plants and immediately after with spiked 
and healthy plants and a. long period of exposure. 
There was considerable variation in the nature 
and size of cage and in pruning or other after 
treatment, 

(x) Spike has been produced in 2 cases in large cages by 

releasing wild insects directly after collection. 

(xi) An exposure of one month is sufficient to permit infec- 
tion. 

Anti-spike operations carried out indicate that such control 
measures are fully effective in the case of areas where only a 
few trees are found infected and that in the case of large blocks 
of forest where the disease has been allowed to spread for some 
years uncontrolled, the effect of the control operations is to confine 
the disease to the original limits of the outbreak. 

Periodicity of height growth. — Weekly measurements showed 
that in deciduous forest the general rest period was from the middle 
of Isovember to the middle of April. In evergreen forest and in 
dry fuel forest most species grow slowly but steadily all through 
the year. 

Weeds — Limtana eradication. — Experiments in the suppression 
of Lantana by underpl anting it with Bambusa arundinacea were 
extended and continue to look promising. 

Large scale experiments in destroying this pest by spraying 
with a sodium chlorate spray show that the method is the most 
successful and least expensive of any method so far tried. 

Climber -poisoning. — Experiments were continued and show 
that most of the common species of climbers can be successfully 
eradicated at a reasonable cost by means of an arsenical poison. 

Experiments on the suppression of Eupatoriu-m by means of 
kikiyu grass (JPennisetum clandestinwm) were extended and con- 
tinue to look promising. I'his work is moat important in the 
reclamation of grazing areas which have been invaded by the pest. 
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II.— Woeking Plans and Statistics. 

(i) Working Plans. 

Five working plans were under preparation at the beginning of 
the year and 3 were completed during the year. 3 new plans were 
started during the year. 

The cost of preparation, inclusive of establishment, waa 
Re. 0-6-6 per acre. 

(ii) Yield, volume and form factor tables. 

During the year 10 sample plots were handed over to the new 
Orissa Province and 68 sample plots, 21 tree increment plots and 
18 preservation plots were maintained. 

Ill . — Ml SCELLANEOUS . 

(i) Tours. 

In accordance with item 1 (a)-(c) of Resolution No. 3 of the 
Dehra Dun Silvicultural Conference held in 1934 and under the 
sanction of the Government of Madras, the Provincial Silviculturist 
toured in East Bengal in November /December 1936 to study the 
regeneration of mahogany and evergreens. This tour was very 
instructive and of the greatest use. 

The sandal spike research works in North Salem division were 
inspected by the Forest Entomologist, Dehra Dun, during the 
year who kindly summarised the work done so far and made valuable 
suggestions for future work. 

The Provincial Silviculturist toured for 201 days during the 

(ii) Records. 

The Specific and General Ledger Files now number 429 and 152 
respectively. 

Seventeen new Experimental Plots and 254 new Experimental 
Garden experiments were opened during the year while 13 Experi- 
mental Plots and 112 Experimental Garden experiments were sum- 
marised and closed during the year. At the end of the year 76 
Experimental Plots and 287 Experimental Garden experiments 
were open. 

Twentythree photographs were added to the collection during 
the year. 
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Staff. 

The Extra Assistant Conservator of Forests remained in the 
division throughout the year as assistant. The subordinate staff 
now consists of 3 Research Rangers, 9 Foresters, and 1 Forest 
Guard. 

During the year all arrears of office work and of the experi- 
mental records of the field work were cleared off and the office 
was up to date at the close of the year. 

NORTH-WEST FRONTIER PROVINCE. 

I. — Experimental Silvicultuee. 

(i) General. 

The main silvicultural problem continues to be the natural re- 
generation of blue pine (Pinus esceha) in forests worked under 
the uniform system, particularly in the Galis division, where two 
long periods of drought, i.e., from the beginning of May till the 
breaking of the monsoon in July, and again from the end of Sep- 
tember till about Christmas, make it extremely difficult for the 
seedlings which germinate early in the monsoon to establish 
themselves. 

(ii) Natural Regeneration. 

The sample plots laid down to ascertain the most suitable in- 
tensity for a seeding felling in blue pine forests have given na 
definite results, but as mentioned above the main problem is not 
to get the seedlings on the ground, but to carry them on over the. 
first few years of their existence. 

Young growth already on the ground appears to belong to 

definite years with wide gaps in between and an investigation has 
been started to correlate the age of these seedlings with the rainfall 
statistics of the period following germination. 

More investigation is necessary into the cause of death and 
arrangements are being made with the Punjab Research Division 
to lay down observation plots for both blue pine and silver fir, on 
both limestone and shale. 

(iii) Seed. 

The year 1936 was a very bad seed year for deodar, but a good 
one for blue pine and chir. 19 mds. 20 srs. of chir seed were sent 
to the Forest Botanist for supply to the South African Forest 
Department. 
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What had become almost a tradition, that Kagan deodar was 
of poor quality and that for artificial work in other places it was 
necessary to obtain seed from Kashmir, has now been definitely 
disproved, as large quantities of Kagan seed used in December 
1936 to undersow a blue pine regeneration area in Panjul 7 (i) 
have given remarkably good results. Germination was profuse 
and by the end of the season the average height of the seedlings 
was 10 inches and some were 15 inches high. 

(iv) Nursery Work. 

In addition to the ordinary nurseries, maintained in the hill 
divisions, for re-stocking the areas felled over, a large nursery is 
maintained at Nowshera, and others at Cherat, Parachinar, and 
Malakand in the Peshawar division, for the supply of plants 
required for station planting and the re-planting of canal banks. 
A large nursery is also maintained at Razmak for the supply of 
fruit and garden plants, and despite the unsettled conditions of 
Waziristan, no less than 10,000 plants were distributed during the 
year. 

(v) Artificial Regeneration. 

Cedrus deodara. — Patch sowings of deodar continue to give the 
best results, particularly on patches where debris has been burnt. 
Planting is less successful, but in many cases this is due either to 
the use of undeveloped plants, or to planting at too high an eleva- 
tion. Although doubts have been expressed regarding the 
advisability of continuing to introduce deodar into the Gali forests, 
there is no reason why it should not succeed provided work is con- 
fined to suitable elevations, not higher than 7,000 feet. 

In Upper Siran it was found that sowings of deodar, made in 
April and May, immediately after the snow had melted, gave just 
as good results as sowings made in November and December, 

Pinus longifolia. — During the last four years, chir plants raised 
in tin tubes have been successfully planted in the Cherat Canton- 
ment and Malakand Agency forests, showing that this method can 
be usefully employed, where the locality factors are particularly 
difficult. 

Pinus gerardlana. — This species has been successfully raised in 
the nursery at Narang in Upper Kagan, but sowings made in the 
forests have failed. 

Nannorhofs ritchieana. — Experiments made with the dwarf 
palm, a plant of great economic importance in the Kohat district* 
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have shown that, where irrigation, is not available, it is almost 

impossible to grow this species either by planting of offsets or by 
sowing. With irrigation, however, it can be easily raised by 
sowing on the berms of trenches. 

Acacia modesta and Dodonaea viscosa --—Experiments on the 
propagation of these two species, both in Cherat Cantonment and 
the Khawara reserved forest have shown that the best method is to 
sow in interrupted horizontal trenches. Germination is profuse 
immediately after the break of the monsoon, but the seedlings die 
off if there is more than ten days break in the monsoon. Some ol 
the seed usually does not germinate until the winter rains, but in 
that case the seedlings never survive the hot weather. 

Exotics.— Experiments are being continued to discover suitable 
exotics for introduction into the low hills of the Frontier. During 
the past four years some 4,000 plants of AUanthus glandulosa, 
Grevillea robusta, Madura aurantiaca (the Osage Orange), Schinus 
molle, Eucalyptus rostrata and Rohinia pseud-acacia, raised in pots 
and tin tubes have been successfully planted and established with 
the aid of watering in the Cherat Cantonment, at an elevation of 
4,000 feet, where both the soil and climatic conditions are 
extremely unfavourable. AUanthus glandulosa has also been 
successfully introduced at elevations up to nearly 8,000 feet in 
the Galis division. Pinus pinea, Pinus Jialpenensis, and Pinus 
caribea have also been raised in tin tubes in nurseries, but have 
not yet been planted out. At Parachinar experiments to discover 
a species of eucalyptus which will survive the winter show that, , 
Eucalyptus globulus is by far the best species. 

(xi) Miscellaneous, 

Grazing. — Further experiments were carried out in the Kagan 
division to study the effects of closure on both chir (Pinus longi- 
foUa) and blue pine (Pinus ejcelsa) regeneration. 

In the case of chir, a grazing incidence of 6 acres per head of 
cattle has been found useful, as it keeps down the growth of grass, 
to the benefit of the seedlings. 

With blue pine it ha9 been found that grazing in regeneration 
areas is dangerous during the summer months (May and June), 
but once the monsoon has broken an incidence of 10 acres per head 
is beneficial. 

Even in blue pine forests burdened with grazing rights, with 
an incidence of about 8-10 acres per head, it has been found 
possible to introduce deodar by sowing. Although the cattle 
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appear to prefer deodar to blue pine seedlingg and damage is 
caused by trampling, sufficient deodar seedlings generally survive 
to form a mixture with the pine. 

Eradication of raspberry canes. — ITp-rooting and burning 
appears to be the only effective method of getting rid of this weed, 
which gives considerable trouble in some of the blue pine regenera- 
tion areas. The cost of this operation is, however, high, about 
Es. 25 per acre. 

II. — Working Plans and Statistics. 

(i) Working plans. 

The revision of the Galis working plan was commenced and it 
has been decided that the uniform system of management should 
be abandoned and a return made to the selection system. The 
yield will be calculated from a complete enumeration of all conifers 
12" in diameter and over, standing in the area allotted to the 
selection working circle. 

(ii) Yield, volume and form factor tables. 

The chir and blue pine sample plots, originally laid down by 
the Forest Research Institute, were maintained by the Punjab 
Silvicultural Besearch division, to whom they have been trans- 
ferred. 

Statistical data for standard and commercial volumes from one 
deodar and nine blue pine trees in the Kagan forests were sent to 
the Punjab Silvicultural Research division. 

ORISSA. 
I. — Experimental Silviculture. 

(i) General. 

With the formation of the new Orissa Circle Mr. J. W. 
Nicholson, I.F.S., originally appointed as Research and Working 
Plans Officer had also to officiate as Conservator of Forests, and 
carried out the duties of both posts. Pressure of administrative 
duties, and the lack of an organised research staff, necessitated the 
postponement of the compilation of a programme of silvicultural 
research for the new Province. During the year it was possible 
to do little new work, but all work in connection with sample and 
experimental plots was brought up to date. 
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As only one officer will be available in future for both research 
and working plans work, Orissa will have to restrict silvicultural 
research work to really important problems, and the following 
statement shows the numbers of Experimental Plots existing in 
each division : — • 

DiviBion. t^J^t during the *£„ °* ■» U» ck*e 



w» B lt ^Wooed*™*!? 8 Total No. 
plots kobU d h laul oat ^ ^ 



Angul 


. 


26 


13 


1 


13 


Puri 


, 


26 


10 


— 


16 


Sambalpur 


. 


6 


5 


— 


1 


Barapahar 


. 


2 


— 


_ 


2 


G an jam 


. 


36 


— 


— 


35 



(ii) Natural Regeneration. 

Sal. — The most important problem to be solved is re-obtaining 
sal regeneration in the mals forest of Puri division where fire pro- 
tection has induced an evergreen invasion. The first experimental 
plots in this area were laid out in 1924. Since then other plots 
with new and improved technique have been added. No plots have 
as yet given definite results. The treatment of the oldest plots 
has been altered from time to time. Progress in the establishment 
of sal regeneration has been very slow, due largely to the fact that 
most of the mature seed bearers were felled when regeneration 
felling took place in P. B. I. The indications are that annual 
burning over a period of many years helps to induce invasion of 
grasses and reduction of evergreen species. It is not possible to 
burn the plots in a wet year, and as stoppage of burning opera- 
tions, even for one year, helps evergreen growth to recover its 
vigour, the few plots, where biennial burning was prescribed, are 
not of much value. Other plots prescribed hoeing, — -an operation 
which could not be carried out on a field scale. It was felt that 
the only practicable lines of attack were annual burning, annual 
shrub cutting, or a combination of burning and 'shrub cutting. 
As good burning is not practicable in the case of small plots, the 
whole forest in whieh the plots are situated will, in future, be 
burnt, except control plots due to be fire-protected. 

Consequent upon the indications given by the sal regeneration 
plots a change was made in the burning prescriptions of the sat 
selection working circle. Hitherto, the area has been mainly 
under fire protection and the aim has been to concentrate cleanings 
on existing sal saplings. Owing to the evergreen growth, repeated 
! T 
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<ind expensive cleanings are required, and in the end a very incom- 
plete sal pole crop will result. It was decided that a sounder 
policy would he to carry out a systematic programme of burning 
over a period of several years with the object of killing out most 
evergreen growth, and inducing conditions favourable to the estab- 
lishment of sal regeneration. Once those conditions are obtained 
the area can be temporarily fire-protected, and cleanings carried 
out. In future, therefore, both in the old P. B. I. area and in the 
selection felling coupes, burning will be the usual procedure. 

Four plots, laid out in 1925 and 1926' (now closed down) in 
Sarabalpur division, to test the effect of burning after felling on 
coppice regeneration did not shew any significant difference in 
growth. 

Certain plots, established in 1924 and 1925 in Angul division, 
to test the effect of burning on the establishment of sal regeneration 
in dry to damp types of sal forest have shown that establishment, 
of natural regeneration has been adversely affected by late fires in 
the dry type where early burning will be done from now onwards. 

Cosuarina. — The experiments in layering casuarina tree 
branches have not yet given definite results. 

Teak. — There are no teak plantations older than 50 years in the 
Circle, and hitherto the question of obtaining natural regeneration 
has not received attention. A bad cyclone in Puri division in 
October 1936 caused havoc in certain old plantations. It is now 
considered advisable to take steps to induce teak regeneration in 
middle aged crops. Divisional experiments carried out in the 
Puri mah indicate that by opening out 50 per cent, of the canopy, 
removing the undergrowth, and burning the debris, natural re- 
generation of teak is assisted. 

;; ^ (iii) Seed. 

Nothing of importance to record. 

(iv) Nursery Work. 

The dona system of raising nursery seedlings (as a provision 
against shortage of stumps) was tried in Angul and Sambalpur 
divisions with yet indefinite results. Experiments are also in 
progress to ascertain the best technique for raising teak stumps of 
the optimum size within one year. 

(v) Artificial regeneration. 

Rab sowings on Madras lines were tried in Ganjam and 
Barapahar divisions with teak, babul [Acacia arabica) and Cassia 
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siamea in coppice coupes of a dry evergreen thorn forest type of the 
former (Ganjam) and with Terminalia arjuna, Terminalia tomen- 
to$a t Gmelina arborea, Dalbergia latifolia, and Pterocarpus 
marsupium in a blank area on dry poor soil in the latter (Bara- 
pahar). The results obtained ao far indicate that rab sowings offer 
a promising solution to the problem of stocking small blanks or 
introducing more valuable species in these and other divisions. 

Planting of Aleurites fordii was tried in Puri division with 
poor results. 

(vi) Reclamation and afforestation. 

The re-afforestation of dry poor soils presents a difficult 
problem, and all previous attempts to introduce important tree 
species had failed,- — including cuttings of even uneconomic tree 
species such as Banyan^ Boswellia serrata. Cuttings of the shrubs 
like Dodonea viscosa, Vitex negundo, and Ixora parviftora have, 
however, given fair results. 

Of the various broad leaved species introduced in the Puri 
Casuarina plantation in past years, only poonang (Calophyllvm 
inophylTum) and the cashew nut have succeeded, — the former only 
under shade. In 1936 the rain tree (Enterolobium sam-an) was 
tried and the survival percentage up to date is 92. Natural re- 
generation of Odina wodier and Melaleuca leucadendron is taking 
place in the plantation. 

Anti-erosion experiments were initiated in Ganjam division 
in plains sal forests. 

(vii) Mixtures. 
Nil. 

(viii) Tending. 

As a result of a series of field experiments, the revised thinning 
rules for mixed coppice coupes which were published in the Indian 
Forester aim at increasing the proportion of valuable species and 
at thinning out the latter where necessary. Wo thinnings are 
done amongst inferior species, except where necessary to give room 
to principal species. 

In the clear felled sal coupes of Ganja;m division creeper 
cutting is done in one year old coupes where the commonest 
pestilential creeper is Mvcuna pmriens. The cutting and removal 
of these creepers causes damage to the leading shoots of sal. 

v2 
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Experiments have just been initiated to test if, instead of cutting 
these annuals (Mttcuna), uprooting the perennial creepers at the 
beginning of the second rains would let the sal crop grow just as 
well. 

Experiments started in Puri division in 1924 to test' the effect 
of pollarding, pruning, and coppicing kuchila (Strychnos nux- 
vomica) trees on their fruit production were concluded with the 
result that no such artificial methods of stimulating fruit produc- 
tion have proved successful, — the untouched control plot having 
given the beat results. 

(ix) Under planting, 

TJnderplanting of teak stumps in a forest containing Bambusa 
arundinacea clumps was tried in Angul with poor results, — the 
shade being too dense. 

(x) Silvicultural Systems. 

The Palamau system of carrying out coppice fellings was intro- 
duced experimentally in some felling series in Sambalpur division, 
and it was also decided to try it in Ganjam division. Under this 
system clear felling is not enforced. Only marketable trees are 
removed by the contractor. All unmarketable promising saplings 
or poles of principal species are left to form part of the future 
crop; unpromising stems of principal species are cut hack; and 
miscellaneous species interfering with the growth of principal 
species are cut back or girdled. The system should succeed well 
whenever market, conditions do not admit of complete conversion. 
It avoids waste of promising saplings and poles; saves expenditure 
on unnecessary coppicing; reduces exposure of the soil; and by 
reducing grass growth, minimises risks from fire. 

The older set of experimental plots on Dendro calamus strictus, 
laid out in SamhalpuT in 1924, were initiated through faulty 
technique or maintenance and, therefore, closed down as inconclu- 
sive. These, however, have given some indications, viz., (i) where 
fellings were done on a 3-year rotation leaving new shoots along 
with T old shoots, the yield of culms was iust as great as in the 
control where no fellings were done: and (ii) under a clear felling 
system, 7 years is' an insufficient felling cycle to produce culms of 
the original size. 

A series of 5 plots established in 1929 to determine the best 
methods of cutting Bamfmsa arundinacea were also closed down 
as results have been vitiated by faulty maintenance of records. 
Interim results indicated that (i) felling of half the clump on a 
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3-year rotation proved too drastic for the clear felled halves to 
yield any new culrns and (ii) under a clear-felling system of 
working, a rotation of 10 years was required to produce full sized 
culm. 

(xi) Miscellaneous. 

Dying of Casuarina. — For the last 3 or 4 years there has been 
considerable speculation over the causes of dying back of Casuarina 
trees over extensive areas in the Puri plantation. Originally it 
was imputed to water logging. Later, a theory was advanced 
that the water level had fallen owing to the construction of a 
drainage canal. Those which had died had never developed 
taproots but had a horizontal spreading root system. Just 
after the drainage canal was made, small vertical roots were sent 
down from the horizontal root system. The living trees within 
the area affected are all on higher ground and they possess one or 
more main taproots. It seems clear that in the failed areas the 
water level was originally very close to the surface, but on the 
water level falling, the later vertical roots sent down were unable 
to supply sufficient water to the tree system. 

Contour trenching. — Contour trenching experiments initiated 
in 1935 in Angul division have given no results of value. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

A working plan for the private forests of Dalijora estate, 
which have been taken under Government management, was pre- 
pared, but was not finally approved of. 

Certain amendments to the Ganjam, Puri, Sambalpur and 
Barapahar working plans were made. Planting of teak and 
Gmelina arborea was laid down in the plan for the Ravine Working 
Circle. In Sambalpur and Barapahar plans burning prescriptions 
were altered to admit of early burning operations being more 
extensively carried. out. Changes were also made in marking rules 
and cleaning prescriptions, and the rules foT marking standards 
radically altered. The so-called menace of bamboos to regenera- 
tion of tree species had been grossly magnified. In the early years 
after coppicing bamboos do appear to suppress tree species, but the 
latter usually push their way through in the long run, and then 
it is the bamboos that tend to become suppressed. It was decided 
that the best way of dealing with the bamboo menace was to 
restrict cutting of young culms to coppice coupes due to be. worked 
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1 to 3 years hence. This should result m bamboo clumps having 
diminished in vigour at the time of coppicing. 

(ii) Yield, Volume, and Form Factor Tables. 
The number of existing Sample Plots is as follows: — 

JSSrjL Abandoned *£$%* Total No. 

Division. ?1 * i" during the >'. d °"£ at the cloaa 

mg on 1st * daring the . .. 

April 1936. year * year. ot the ye * r " 



Angul 
Puri 

Sambalpur 
Barapabar 
Gan jam 



23 — — 13 

60 5 — 56 

20 — — 20 

11 — — 11 

10 — — 10 



ToUl .114 5 — 109 



The 5 plots abandoned in Puri division represent teak plots 
in which nearly all standing trees were blown down by a cyclone 
in October 1936. 

During the year interim measurements were carried out in 7 
and full measurements in 18 plots. 

Volume data for 100 trees of Terminalia tomentosa were 

collected in Angul division. 

PUNJAB, 

I. — Experimental Silviculture. 

(i) General. 

(a) Propagation -of Prosopis juliflora.—Vods were collected 
from known parent' trees of different forms in Lahore and of 
Mexican form in Delhi. The total collection was 23 maunds.. Of 
this 9^ maunds pods were from trees of Mexican form, about 10 
maunds of Australian and the balance of other forms. About 18| 
maunds of pods were issued to divisions and other Government 
departments; 8£ maunds of this were of Mexican form. 

12,000 pot plants (11,000 of Mexican and 1,000 of Peruvian 
form) were raised at Lahore for distribution. Planting was done 
over selected mile lengths along the railway line near Shahdara, 
Karnal, Ferozepur and Khanewal, and also* close to gang huts in 
various railway sections. Over 50 per cent, of these plants are 
established. 
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(b) Treatment of railway embankment at Jhelur/i.— r £\\e object 
of this experiment was to stabilise the very steep sandy banks of 
the newly raised bridge embankment by getting suitable plants to 
grow on it. About 1,200' x 20' sloping embankment face was 
revetted ; grass cables were embedded 3' apart along the contours, 
and wattling completed with rows of dry wooden stakes alternating 
with live cuttings of Ipomosa carnea, 3' "apart. 12,000 Agaves 
were planted centrally between the rows. The demonstration has 
proved convincing to the railway authorities. 

(c) Planting in the mela area in Kurukshetra. — 250 plants 
were planted for shade and ornament in the mela area. The 
species used were Azadirachta indica, Bischoffia javanica, Celt in 
auxtralis, Ficus benjavuna, Kigelia pinnata, Melia dzedaraeh, 
MUleitia ovali folia, ' Pistacia integer rima, Poinciana regia, 
Pongamia glabra, Pterospcrmum acerifolivvi, Sulix tctraspernia, 
Tecoma stans, Terminal ia arjuna. 

(ii) Natural Regeneration. 

Cedrus deodara. — Natural regeneration was abundant in the 
regeneration areas (Kulu and Seraj), In the deodar crops of the 
dry zone .burnt by the 1921 fires, natural seedlings have appeared 
under the shelter of mother trees, but in blanks and exposed places 
only kail (Pimts excelsa) seedlings (Upper Bashahr). 

Pinus excel sa.— Natural seedlings were noticed in abundance 
in regeneration areas, fire blanks dating from 1921, and other 
places despite grazing. Young plants of kail were cut down 
wherever they interfered with deodar seedlings (Seraj). 

Pinus longifolia. — Natural regeneration was abundant in the 
regeneration areas (Seraj). In the experimental plots in unre- 
gulated chil forests, C. 18 Bhangal (Rawalpindi East), closure to 

grazing made no significant difference on the influx of natural 
regeneration. 

Picea morinda and Abies pindrow. — Natural regeneration was 
good in Seraj division; a quantity of it was noticed in the upper 
part of Bajrundi (Kulu). In the Lower Bashahr experimental 
plots, regeneration was found in well drained situations where 
humus and weeds were not excessive. In the Kulu plots 
(Research), observations showed that under hardwoods, seedlings 
were more numerous below imlopped than lopped trees ; more 
numerous in 50' wide than in 75' - 100 ; wide clear-felled strips, 
and more in 20' x 30' than larger gaps; also that soil working of 
some kind is essential, e.g., scraping off humus and exposing the 
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mineral soil was more effective than working up the numus witn 
the soil, though both gave better results than undisturbed humus. 

Pinus gerardiana. — Natural seedlings preferred sheltered situa- 
tions, and were observed under the shelter of rocks, stones, etc. 
(Upper Bashahr). 

Dalbergia sissoo.—ln the riverain areas (Depot West), natural 
regeneration came up profusely, but was wiped out by grazing 
except in places where bushes provided the necessary protection; 
prolonged sxibmergence of seedlings under water was also an 
injurious factor (Depot West). Regeneration from root suckers 
was abundant in trenched areas (Depot West) ; trenching up to a 
distance of 1 chain from the mother trees resulted in abundant 
regeneration from root suckers in Phillaur, and proved helpful in 
increasing the proportion of shisham, in the mixed crops (Upper 
Bashahr). 

Moras alba.— In the riverain areas, natural regeneration was 
abundant under shisham crops as well as in non shisham, bearing 
areas, but seedlings were destroyed by grazing; in Thatta 
Faqirulla R. F. much damage was done by nilgais (Depot West). 



(iii) Investigation on Seeds. 

(a) Seed years — 

Abies pindrow. — Poor (Seraj, Lower Bashahr) moderately 
good (Kulu), good (Simla). 

Acacia arabica. — -Good (Depot West). 

Acacia catechu. — Good (Rawalpindi East). 

Acacia farnesiana.- — Good (Depot West). 

Acacia modesta. — Good (Rawalpindi East). 

Cedrus deodara, — Poor (Kulu, Seraj), moderately good 
(Lower Bashahr). 

Dalbergia sissoo. — Good (Depot West). 

Olea cuspidate. — Good (Rawalpindi East). 

Picea morinda. — Poor (Kulu, Seraj, Lower Bashahr), good 
(Simla). 

Pinus excelsa. — Poor (Kulu), moderately good (Seraj, Lower 
Bashahr, Rawalpindi East). 

Pinus longifolia. — Poor (Kulu, Seraj, Lower Bashahr), good 
(Rawalpindi East). 

Prosopis glandulosa. — Good (Depot West). 
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Prosopis juliflora^— 

Australian form. — Very good (Research). 

Mexican form. — Good at Lahore, poor in Delhi (Research), 

Arid form. — Poor (Research). 

Argentine form. — Poor (Research). 

Peruvian form. — Moderate (Research). 

(b) Seed storage. — Calcium, carbide was found very effective in 
preventing injury to Prosopis jidi flora pods. by Caryoborus gonayra, 
which attacks them readily under storage conditions. A few lumps 
of calcium carbide placed amongst the pods before sealing the tins 
were sufficient to check the attack (Research). 

(iv) Investigation on Seedlings, 

(a) Seasonal height growth. — Measurements of height growth 
were recorded in research nurseries, the incidence of maximum 
monthly increment was in July for Casuarina cunninghamiana, 
Eucalyptus rudis, Madura aurantiaca, Prosopis juliflora (Argen- 
tine form) ; in August for Casuarina lepidophloia and Eucalyptus 
rostrata; in October for Acacia arabica, delayed probably on 
account of the previous winter's frost damage (Research). 

(b) Frost injury,—- The progeny of Mexican and arid forms of 
Prosopis juliflora raised at Chichawatni and Sambalpani from pods 
collected from known parent trees of undisputed identification did 
not prove frost hardy. At Chichawatni the lowest temperature 
recorded was 28°F. (Research). 

(v) Investigations on Trees and Crops. 

(a) Phenological Observations.— Observations were recorded for 
selected species (Research). 

(b) Water requirements of shisham crops.— Experiments to 
determine the depth and frequency of irrigations required for 
shisham crops were continued in Daphar. 

(c) Inheritance of characters. — For shisham, experiments were 
continued to investigate the inheritance of characters of stem 
(crooked, forked and straight), leaf size, and time of leaf shedding. 

(vi) Artificial Regeneration. 

Cedrus deodara. — Sowings were carried out over 30 acres 
(Seraj). In the dry zone, sowings were done under the shelter of 
stones and in patches protected against the hot sun by means of 
wooden chips and atones erected round them ; results with the 
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latter method are promising (Upper Basliahr). Sowings failed in 
Kamra C. 5 and Priudla C. 9 (Rawalpindi .East). Plauting 4£ 
year old seedlings gave good results (Seraj); in the dry zone, 
winter planting was tried (Upper Bashahr). Over 63,000 seed- 
lings were planted in E/ulu, including the restocking of Nugni and 
Xiaragarh ureas destroyed by the 1921 fires. 

Abies jiindvow and Picea marinda. — Planting was successful 
in Seraj ; and also in the Lower Bashahr experimental plots, hut 
costs did not justify large scale operations (Lower Bashahr). 

Pinus longifolia. — In C. 85 Jawaud R. F. sowings gave only 
about 30 per cent, success over 4 acres overgrown with brushwood ; 
growth was cut before sowing and the area fenced; in Gruha, only 
2 per cent, seedlings of sowings survived in the 2 acres open to 
grazing as against 20 per cent, in the closed one (Rawalpindi 
West). Sowings failed in experimental plots (Jhelum). 

Dalbergia sissoo. — L-cuttings (stumps made from root suckers) 
were very successful ; 27,000 were used locally in the plantations 
and 28,000 supplied to local bodies and various Government 
departments (Montgomery). Stumps failed in Jhiia Cherah, 
plants being killed by bares and white ants (Rawalpindi East). 
In the riverain areas, planting at the right time was very im- 
portant ; planting too late in Bela Sah jowal and too early in Bela 
Jokalian failed. Stumps were successful in Thatta Faqirullah 
on stiff clay, and in Bela Xurpur Piran (Depot West), Under a 
Eucalyptus overwood at Changa Manga the growth of shisham 
maintained as an understorey was retarded by the Eucalyptus 
(Tramways). 

Morus alba and Melia azedarach. — 1\ million seedlings were 
handled in planting operations. In new areas 50 plants per acre 
were introduced to obtain a mixture ; in older crops underplanting 
was done after the first or second thinning over 2,400 acres 
(Multan). In Daphar, planting mulberry cuttings after the first 
rains in areas already stocked with previously planted shisham 
cuttings was found economical (Lahore). All available data on 
the cultivation of the mulberry has been summarised by Mr. I. I). 
Mahendru and published as Punjab Forest Records No. 2 
(Research). 

Agave species. — Plants are well established in areas under 
erosion in Kangra, and have appreciably reduced erosion intensity. 
Bulbils are much more tender than root suckers, which proved 
exceedingly hardy even after a long journey .and considerable 
exposure. Bulbils should be kept in nursery lines at least a year 
before being used as transplants (Research). In Jhelum success 
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was about 50 per cent, in the Chakwal. In Pabbi planting has 
been done with 70 per cent, success in cool situations, both on the 
slopes and in the valleys, hut only about 40 per cent, plants 
survived on bunds; heavy casualties on bunds were due to damage 
by porcupines. 

Madura aurantiaca. — The species has been found easy of 
handling, and promising for underpin nting in sliisham crops on 
poor soils in the Multan and Montgomery* divisions; in Changa 
Manga however its growth was reported to have been somewhat 
retarded by the shisham overwood (Tramways). 

Opuntia species. — -Opuntia ficus-indica has done very well 
in Pabbi, and Opuntia dillenii and monacantha in the erosion 
demonstration plot at Nurpur. 

Parhinsonia aculeata. — It is well adapted for sandy soils in the 
plantations, but in Multan division the plants suffered from frost. 
Sowings are successful at Nurpur in patches and trenches, but 
seedlings are damaged by hares (Research). 

Prosopis julifl.ora. — -Only the Argentine form has proved fully 
frost hardy. Contrary to expectation plants raised from seed 
collected from trees of Mexican and arid forms have not proved 
hardy; frost damage was reported from all the divisions in which 
trial was made with seeds of these forms. Argentine form is 
indicated as the best in the plantations and arid form in the 
Kalachitta hills. Sowings of Australian form have been successful 
in Depot West division, and its planting in the Phillaur reserve 
(Upper Bashahr). Plantings of Mexican and Argentine forms 
also have given satisfactory results in Sambalpani (Research). 

Rhus lancea.- — Sowings in the open did not prove satisfactory, 
(Multan), but planting has been successful (Montgomery, Ke- 
search). Height growth is good, but crown development is not 
sufficiently vigorous to kill out dab (Montgomery, Research). 

Scliinus terebinthifolius. — Plants were established but did not 
prove frost hardy in the plantations (Montgomery, Multan, 
Research). 

Thuja p/zcaia.— Planting has been very successful in all the 
forests, this is much the most promising among the exotic conifers 
so far tried. 

(vii) Nursery Work. 

Three main nurseries were maintained at Manali, Chichawatni 
and Sambalpani for research with exotics and indigenous species 
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which are likely to be of value for silvicultural, afforestation and 
counter-erosion purposes in the varying conditions in the high hills, 
arid low hills and irrigated plantations. The study of fodder spe- 
cies, manurial treatments of beds and methods of improving nursery 
technique also received attention. A large stock of seedlings was 
raised for distribution to the divisions and other Government 
departments. Apart from these research centres nurseries were 
maintained by territorial divisions. At Khanewal, thinning in 
nursery beds was found very helpful in stimulating vigorous 
growth of Mortis alba and Melia azedarach seedlings which were 
thus made available for handling early in the season. Two 
thinnings were found necessary, the first when seedlings were 4' 6" 
high to space them 3"~4* apart, and the second again when they 
were about V high to space them G"-10" apart. With early 
handling of plants, the beds could also be emptied in time for 
the next sowings. Trials were made with 34 species. Two 
shisham nurseries were started to meet local requirements for 
stumps instead of importing them from the plantations (Depot 
West), 

(viii) Reclamation and Afforestation. 

At Nurpur, counter-erosion work was started in 1934 in a plot 
located on a badly eroded slope. Different kinds of plants tried 
include species noted for thicket forming {Agaves, Aim vera, 
Opuntia), quick growth {Acacia catechu, Pithecolobium, Leucaena 
glauca), browse resistance {Prosopis juli flora, Thevetia neriifolia, 
etc.), and mat forming grasses. Planting has been augmented by 
natural seedlings of woody plants and grasses. The area provides 
a good demonstration of the effect of plant cover in checking 
erosion, but owing to concentration of road run-off in the nalas, 
some simple engineering work has also proved necessary to stop 
further deepening of nala . beds. A detailed study was made of 
badly affected areas in the..Jhelum and Kangra districts, and con- 
trol measures suggested. A comprehensive erosion survey was 
completed for the CJhl catchment area where control measures are 
necessary to prevent further degeneration ol soil cover and erosion 
in order to conserve the winter stream-flow which is so necessary 
for the Hydro-electric Project. Co-operation of Agricultural and 
Veterinary officers of the Province and of the new Animal 
Nutrition Section of the Animal Husbandry Kesearch has been 
sought in assessing the quantity and quality of cut fodder from 
our closed areas and in the more general problem of the improve- 
ment of fodder production from wild lands as a whole. The great 
possibilitiee for increased fodder production as the immediate 
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result of erosion control projects lias been clearly proved by our 
work in Nurpur Kangra, Kalachitta and the Salt Range 
(Besearcli). 

Discharge observations were recorded for streams from the 
reclamation area in Pabbi for comparing run-off from afforested 
and non-afforested areas (Lahore). The results have been corre- 
lated with torrent discharge data obtained by the Irrigation 
Branch for this area. The results have been published in Current 
Science (Research). 

(ix) Tending. 

Sets of comparative thinning plots were laid out in young 
deodar crops to study the relative development of stems under 
differential thinning treatment, and to demonstrate the value of 
heavy ordinary, crown ' and free thinnings in young pole and 
sapling crops (Research). Comparative thinning plots were also 
laid out in the dry zone in C. 183 above Purbani, where C and E 
grade thinnings were carried out (Upper Bashahr). Phulai was 
cut in the olive plantation at Murat to favour olive (Rawalpindi 
West). Heavier thinnings than those done previously were 
carried out in the plantation crops (Multan). Cleaning at 3 years 
and thinnings at 6 years were found beneficial in the riverain 
shisham crops of seed, sucker and coppice origins. 

(x) Miscellaneous Experiments. 

Bhabar grass. — -Increase was recorded in the yield of grass in 
experimental plots (Simla). 

Resin production. — The effect of the application of hydrochloric 
acid on the flow and yield of resin was investigated; contrary to 
expectation resin yield per 1,000 blazes was reduced from 69'5 
maunds to 61 maunds with the use of the acid. 

Firewood <£rya<?e.— Weighments at Topa taken during the last 
2 years show that the loss in the weight of firewood due to drying 
was up to 60 per cent, with a 20 per cent, plus or minus variation 
on account of weather conditions. It was difficult to apply the 
figure strictly owing to variations in the weather and the lack of 
uniformity of the firewood material itself as regards conditions 
of dryness (Rawalpindi West). These figures have been correlated 
with dryage data from other departmental depots collected pre- 
viously by research staff, and a publication has been issued (Punjab 
Forest Records Nb. 3) which should be of considerable value in 
standardising dryage losses on a reasonable and proved basis 
instead of mere guess work (Research), 
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II. — Statistical Reseabch. 
Bamboo plots. — In the all-India co-operative experimental 
plots in Hoshiarpur, fellings were carried out in the sub-plot 
worked under a 3-year felling cycle, and necessary measurements 
recorded. Observations show tliat the size and number of new 
culms produced is greater in clumps opened under heavy thinnings 
than in relatively congested clumps (Research). 

Sample •plots.- — A replicated set of comparative thinning plots 
was laid out in E/ulu in young deodar crops; individual stems were 
classified according to Craib's crown classes. The analysis of data 
showed that growth vigour was correlated with the crown class of 
trees. The results were presented at the 1937 Punjab Forest Con- 
ference (Research). 

Sixty-one sample plots were remeasured, 35 in Kulu, 9 in Seraj, 
12 in Multan, 3 in Tramways, and 2 in Lahore division. Of these 
6 were felled and fully measured, 4 in Multan and 2 in Lahore 
division (Research). 

Maps were prepared showing the position of sample plots dis- 
tributed throughout the province. History sheets were completed 
for all the plots, giving crop data for each plot for ready reference 
(Research), 

Appendix I gives the distribution at the close of the year of all 
the sample plots in the province. 

Single tree etota.-— Single tree data collected by territorial 
divisions was checked and sent to Behra Dun for computation. 
Summary results were kept posted to date in Form No, 10. 

Ill . — Ml SCELLAITEOTJ S . 

Rainfall data. — Rainfall statistics collected in the territorial 
divisions were maintained" and a consolidated annual statement 
prepared (Research). '•"" 

Photo collection. — Indexing and filing of photographs of forest 
and publicity value was continued. The total collection as it 
stood at the end of the year was 1163 negatives, 1556 prints and 
284 lantern slides. 

Lantern slides were arranged in sets to facilitate their issue for 
publicity work which is being carried out in co-operation with the 
Rural Reconstruction Department (Research). 

Records. — 12 specific and 2 general files were opened. The 
total number now stands at 154 specific and 327 general files 
(Research). 



239 



91 



Library. — -133 new publications were added in addition to serial 
bulletins and periodic literature on forestry subjects (Research). 

Workiny Plans. — The position with regard to new plans is as 
under; — 

Working plans and schemes completed— 

Arafwala Plantation Working Scheme. 

Working ■plans and schemes under preparation — 

Working plan for — 

Changa Manga. 

Daphar. 

Simla Municipal Forests. 

Throach State. 

Working scheme for the belas in the Chenab and Jhekun 
rivers. 

Erosion and forestry models. — -A set of three models showing 
the bad effects of forest destruction and subsequent erosion has 
been prepared and is being duplicated for use in (a) Lahore 
Museum (6) Commissioner Rural Reconstruction's permanent 
exhibit at his office (c) demonstrations at farmers' weeks, fairs, 
raelas and other exhibitions (Research). 

Staff. — Br. R. M. Gorrie was in charge of Research division 
throughout the year. Messrs. I. D. Mahendru and R. S. Chopra 
remained attached, the former worked as general assistant for all 
divisional work and in charge of the railway planting; the latter in 
charge of sample plot measurements and research work at 
Chiehawatni and Sambalpani. 

Bh. Gurbachan Singh, Forest Ranger, was in charge of works 
in Kulu, and L. Chaman Lai, Forest Ranger, of works in Nurpur 
and miscellaneous duties at headquarters including demonstration 

of models. 
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UNITED PROVINCES. 

I. —Experimental Silvicultuee. 

(i) General. 

As sal forests are the most valuable and the most extensive of 
o\ir commercially exploitable forests the problem of sal regeneration 
continues to be the most important item of silvicultural research 
and experiment. The number of sanctioned experiments under 
the Silviculturist was 56, the same as last year, and 3 new ones were 
being- laid out at the close of the year, A few of the old experi- 
ments are being converted into preservation plots. The number 
of divisional experiments was 52, two old experiments were written 
up and closed and 22 new ones opened, the majority of which deal 
with the de novo regeneration of sal. 

(ii) Natural Regeneration, 

(a) From Seed. 

2. Shorea robusta (sal). — There really is not much to add to 
what was stated last year concerning the development of whippy 
and woodv plants when given adequate overhead light, protection 
from browsing, and protection from weed competition. The posi- 
tion up to date is adequately summarised in Mr. Smythies' article 
in April 1936 Indian Forester and Mr. Mobbs' article in August 
1936. 

Fencing, when sufficiently adequate, seems to be more benefi- 
cial to regeneration that is regularly burnt than to regenera- 
tion that is regularly shrub cut. In fact deer browsing may 
in some cases be beneficial in keeping down weeds and shrubs 
in areas regularly shrub !cyt. In unfenced areas, however, deeT 
do much more damage in" weeded lines than in unweeded areas. 
Shrub cutting appears to help sal both in height growth and 
stocking better than burning in practically all conditions and 
brings in grass quicker. Severe burning seems to cause consider- 
able die back, although this is probably no greater than occurs in 
areas of heavy undergrowth which cannot be burnt properly and in 
which the sal is smothered. It does appear, however, that 
subsequent development is much hindered "by excessive canopy 
and in some divisional experiments steps are being taken to reduce 
the canopy. 

3. The Silviculturist completed a final layout in the series of 
large scale experiments in the North Kheri damar (Champion's type 
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B. 3). In this the area was fairly adequately stocked with small 
seedlings which had not yet reached the whippy stage. In the new 
divisional experiments to attempt the de novo regeneration of sal 
for one reason or another, poor soil, excessive rain, etc., practically 
all the fresh seedlings obtained died during the first year. The 
experiments will continue. 

Arrangements are being made in all the large fenced experi- 
ments for individual seedling study to observe fluctuations caused 
ty die back and to trace the progress from recruitment to the 
whippy stage. 

(b) From Coppice. 

4. Acacia arabica (babul). — A mild year for frost and good rains 
were beneficial to the babul coppice in Etawah in that the surviving 
shoots developed we'll, but mortality from previous frosts has now 
risen to 64 per cent. 

5. Hill oaks—Quercus incana (banj). — Coppice, freed from 
overhead cover is developing well and shows a height increment 
from 58'' to 66", but after eight years is not yet free from browsing 
or suppression by undergrowth. Quercus lanuginosa (rianj) also 
shows .similar development hut Querent dilatata (tilonj) coppices 
very poorly only about 9 per cent, of the original coppice still 
surviving. 

(iii) Seed Supply. 

6. The Clutterbuckganj seed store continued to collect, distri- 
bute and arrange for indents of seed. The largest demands were 
for Burma teak (56 maunds) and mulberry, (21 maunds). Germina- 
tion tests were made on all seed handled. 

7. Acacia arabica (babul) continued quite viable after seven 
years of ordinary storage. Seed from 3-year old Dalbergia rixsu 
and 4-year old Albizzia lebbeh germinated well. Pinus caribcea 

seed from Florida (via the Forest Research Institute) give only 
18 per cent, germination in nursery beds. 

(iv) Nursery Work. 

8. Pinus cariboza seedlings, after poor germination, largely 
damped off in the rains and the few survivors were too weak to last 
through the hot weather. 

(v) Artificial Regeneration, 

9. Artificial regeneration on a 'large scale has now become a 
routine measure in many divisions both with and without taungya. 

G 
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Shorea robusta (sal). — There is nothing special to report. 
Provided advantage is taken of the accumulated knowledge on the 
subject and areas suitable for growing sal are chosen, there is no 
difficulty. 

10. Acacia catechu (khair). — The few cuttings that survived in 
the Lalkua experiment have been almost entirely wiped out by 
browsing and grass competition. It may be taken as definite that 
the best way to regenerate this species artificially h by sowing. 

11. Pollinidium angustifoUum (baib or sabai).—The TJjhani 
plantation now six to eight years old gave a yield of about 21 
maunds (one day dried) per acre chiefly owing to a favourable 
monsoon. A considerable quantity of natural regeneration has 
come in. 

The divisional experimental baib plantations in Pilibhit and 
South Kheri have proved very profitable especially the latter; in 
the former division considerable damage was done by the exces- 
sive rains in 1936. In South Kheri there is a parallel experiment 
to determine the optimum spacing which at present appears to 
be 2' x 2'. These experiments will shortly be written up. On 
suitable areas baib is easily and profitably propagated. 

12. Santalum album (sandal). — No further sowings were made 
by the Silviculturist. By regular weeding clumps of healthy 
sandal have been raised, mostly from the 1933 and 1934 sowings, 
the best being up to 10' high. In Jhansi recruitment continues 
but mortality is rather high. This is possibly due to the unsatis- 
factory condition of the hosts. Sowing and planting is now being 
tried with suitable hosts. 

13. Tectona grandis (teak). — The all-India teak seed origin 
experiments continued satisfactorily. In Gorakhpur the plots were 
thinned and turned into sample plots. In Haldwani as there was 
practically no frost better growth was put on, but the general form 
is very poor. 

(vi) Reclamation and Afforestation. 

14. Usar. — Leaflet No. 8 recently published gives an up-to-date 
account of the Makhdurapur experiment. Owing to favourable 
rains in 1936 the yield in one plot increased to as much as 20 
maunds per acre. In Partabgarh District a small scale experi- 
ment to afforest mild usar with well tried species with irrigation by 
percolation was begun. 

15. Bhwr. — Nothing new to report. The good rains of 1936 
did much good to most of the experimental plantations on hhur 
areas. 
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(vii) Tending. 

16. Nothing new to report. 

(viii) Mixtures. 

17. In the Saharanpur taungyas where mixtures of commercial 
and lopping species are being grown, it seems best to mix species 
by lines, rather than in the lines. 

(ix) Underplanting. 

18. Nothing new to report. 

(x) Silvicultural Systems. 

19. Nothing new to report. 

(xi) Miscellaneous. 

20. The resin tapping experiment at Garhkhet in Almora 
continues. Results are not definite but it appears that deep (2 ff ) 
tapping is most productive and that twisted fibre trees give a higher 
yield than straight fibred trees. A small experiment of treating 
blazes with a 20 per cent, solution of hydrochloric acid gave at 
first an increased yield followed by a considerable decrease. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

21. Working plans for the Haldwani, Jhansi and East Almora 
divisions and for Landour and Lansdowne Cantonment forests 
were completed during the year. Working plans were m prepara- 
tion for the Naini Tal, Lansdowne and Saharanpur divisions and 
for the Muktesar Laboratory forests. Preliminary working plan 
reports were written for the South Kheri division and the 
Mussoorie Municipal forests. During the working season preli- 
minary reports were also written for the Garhwal division and tht 
Pauri (Garhwal) Fuel, Charcoal and Timber Supply plan. 

(n) Yield Tables. 

22. Sixty-three permanent sample plots were remeasured and 
six new plots in plantations were laid out. Six more linear sample 
plots, totalling seventeen miles, were laid out in Champion's sal 
types B3, B4 and A2, the two latter being new types hitherto not 
taken up. The total number of linear plots is now 36, with a total 
of over 58 miles in five different types. 

q2 
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(iii) Bark Measurements, etc. 

23. Kothing to report. 

(iv) Miscellaneous. 

24. The fourth edition of the Forest Pocket Book by Mr. S. H. 
Howard, I.F.S., was published during the year. Four more 

leaflets, " Porcupine Proof Fencing ", " An Approximate Volume 
Table for haldu ", " Second Interim Report on the Makhdumpur 
Usar experiment " and '* Record of Seeding of the Common Tree 
Species in the IT. P." were issued during the year. 

25. The staff employed on Silvicultural and Statistical research 
work consisted of the Silviculturist, the Assistant Rilvicolturist, 
one forest ranger, two deputy rangers and two foresters. 
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CHAPTER III. 
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I. — Oecology. 

The collection of specimens from the sal forests of Goalpara was 
continued but little progress was made for want of staff and funds. 
Nowadays owing to the numerous duties which a Divisional "Forest 
Officer and his staff have to carry out, they have little time to 
devote to the collection of specimens. It is hoped, however, that , 
during the revision of the Goalpara and Kamrup working plans 
the Officer-in-charge will be able to collect data for this very 
important work. 

Collections of plants have been made in the interesting relict 
forests of the Shillong plateau in order to determine what is the 
actual climax forest of the Khasi and Jaintia Hills above 4,00C. 
These relicts have been preserved from time immemorial because 
they are places of worship or the abode of evil spirits; no trees are 
cut, no cattle grazed or any disturbance of the vegetation allowed 
to take place. The advent of Christianty (as a result of which all 
interesting beliefs and customs are thrown overboard) threatens the 
existence of these primeval patches of forest and it may be that 
the investigation has only just been started in time. A preliminary 
examination shows that the true climax is not pine forest 
(Champion, Types of Forest Vegetation in India) but high forest 
of broad leaved evergreen species in which the families Lauracem, 
Fagacece and Magnoliacece predominate. 

II. — Systematic. 

Herbarium work and other Investigations. 

Plates of several species of Phcebe and the three new species 
viz., kaula (Nowgong), mekahi (Sadiya) and Eugenia (N. C. Hills) 
have been prepared and sent to the printers who now await the 
descriptions in order that they may be published in the jlwani 
Forest Records. 

Mr. Purkayastjia submitted the descriptions of four new species 
to the Indian Forester for publication, viz., Salacia khasiana, 
Querom milroyi, Ilea khasiana and Purkayasthma micropora; the 
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latter being a new genus and species close to Micropora (Lauracece). 
He has also been investigating a species of Eugenia, which may 
very well turn out to be a new species, and complete material has 
been sent to Kew for report. 

The herbarium has been maintained in good condition. Very 
great progress has been made up in the mounting of old specimens, 
some of which, were collected over 30 years ago. The collections 
have been enriched by about 3,500 sheets collected by the writer 
(Dr. Bor) in the Aka and Naga Hills. These collections have 
shown that our knowledge of the flora of Assam is very far from 
complete. In addition to the new species mentioned above there 
have been many interesting new records, viz., Petrocosmea 
parryorum C. E. C. Fischer (Lushai Hills) ; Oxyspora serrata Diels, 
Lasianthus sikkimensis H.f. (Sikkim) ; Aconitum elwesii Stapf. 
(this plant is now in cultivation at Kew ; found on Chingkhu, Naga 
Hills); Pottingeria acuminata Prain; Dioscorea kamoonensis 
Kunth var. staminea Prain et Burk; Gardenia coronatia 
(Chittagong) ; and several others. 

The genus Aconitum was stated in Volume I, Part I, Flora of 
Assam, to be absent from the province. There are, however, at 
least three species, viz., Aconitum nagarum Stapf. (Japvo, Naga 
Hills), A. elwesii Stapf. (Chingkhu, Naga Hills) and A. lycoctonum 
Linn. (Aka Hills). As the Dallas are accustomed to tip their arrows 
with aconite, there must be another species in these hills as the 
last named plant is non-poisonous. 

It is, however, in the family Gramineoz that very real progress 
has been made. The writer spent 6 months in the Kew herbarium 
in 1936 by the courtesy of Sir A. Hill, the Director, and had the 
able advice of Mr. C. E. Hubbard, the Agrostologist. All the 
sheets of Gramineoz were in den titled in the Kew herbarium and 
intensive collection has proceeded during the past two years. The 
result of this has been a 'singularly complete collection of Assam 
grasses. Several species "hot collected since C. B. Clarke left the 
hills over 50 years ago, have been rediscovered and four new species 
are about to be described. 

In connection with grasses, the most noteworthy event of the 
past few years has been the introduction of fodder grasses into 
Shillong. Common English species such as Phalaris airundinacea, 
Anthoaanthum odoratum, Lolium perenne, Arrhenatherum elatius, 
Holcus lanatvs, etc., have spread all over the station and in one 
case the first named has been found 16 miles away. The Agricul- 
tural Department have introduced Panicum, maximum, Pennuetwm 
pttrpureum and several others. 



Throughout the year the greatest assistance hag been rendered 
by the staff of the Royal Botanic Garden, Kew, that of Sibpur, and 
the Forest Botanist, Dehra Dun, and they have placed us under a 
very great obligation. 

A large amount of identification work was carried out for 
Divisional Forest Officers during the year. The work of poisoning 
the collections was carried out as far as possible. 

Duplicate herbarium sheets were distributed as follows ; — 
Royal Botanic Gardens, Kew . 4 sheets of rare grasses. 

Herbarium of the Federated Complete flowering and fruiting 
Malay States. materials of Shorea cusamica. 

The following herbarium materials were lent for study to other 

persons and institutions: 7— 

Mr. A. Das, Late Botanical Sheets of important species of the 
Officer. groups Gamopetcdce and Apetalce 

for teaching Botany to the students 
of the Lady Keane Girls' College, 
Shillong. 

Seeds of the following species were supplied as follows: — 

Ooffea khasiana . . . To Royal Botanic Garden, Sibpur, for 

supply to institutions outside 
India. 

Hephrotia Candida ... To Plant Pathologist, Bombay Presid- 
ency, Poona. 

New exchange relations were opened with the following and 
publications and herbarium materials were received and distributed 

mutually: — 

(1) Prof. S. P. Agharker, Botany Department, University 

College of Science, Calcutta. 

(2) Director of Gardens, Straits Settlement, Singapore. 

(3) Forest Botanist, F. E. I., Kepong, Selangor, Federated 

Malay States. 

(4) Prof. T. Tanaka of the Imperial University, Taiboku, 

Formusa, Japan. 

Various enquiries of scientific and economic importance were 
dealt with by this herbarium through the Conservator, Divisional 
Forest Officers and Institutions and other concerns in and outside 
India. 

Dr. E. K. Janaki Ammal, Geneticist, Sugar Cane Station, 
Coimbatore, paid a short visit to the herbarium during the year. 
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The herbarium continues to justify its existence and is constantly 
and increasingly used for reference not only by local officers but 
also by scientific Institutions in India and in other parts of the 
world. 

Staff. 

The post of the Botanical Officer was held by Mr. C. S. 
Purkayastha, Deputy Conservator of Forests, till November 1st, 
193G, when Dr. N. L. Bor, D.Sc, I.F.S., took over the duties. He 

held the charge for the remaining period of the year. 

The staff carried out the usual routine duties and all collections 
made during the year were dea ! lt with. Proposal for confirmation 
of the staff is under the consideration of the Government. 

III.— Pathology. 

A specimen of Leersia hexandra Sw. was sent to the Mycological 
Laboratory, Kew, where it was found that the spikelets were 
infected with Testicularia- leersite Cornu, a fungus hitherto only 
known from Africa. A species of P&rid-ermium was discovered on 
the needles of Pinus khasya hitherto unknown as a host. This 
fungus is being investigated by Dr. Bagchee, Forest Mycologist. 

IV. — Publications. 

Printing of Part II, Volume I, of the " Flora of Assam " was 
finished during the year. 

The report on the known poisonous plants of Assam was sub- 
mitted during the year, and to make it as useful as possible in its 
next edition further attempts are now being made to collect com- 
plete botanical specimens of the species whose vernacular names 
could only be mentioned therein at the time, 

BENGAL. 

Work on the revision of the Chittagong flora could not be 
undertaken during the year. 

Dehra Dun continues to give valuable assistance in the identifi- 
cation of doubtful and unknown specimens. 

No work other than the compilation of a 'list of some of the 
known medicinal plants could be undertaken during the year. 
Owing to lack of staff and proper facilities and equipment this wide 
field of investigation cannot be tackled. 
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BIHAR. 
I. — Ecology. 
Soil Samples. 



Saitba Sabai Plantation, Kolhan Division. 

Four samples of soil were sent to the Agricultural Chemist, 
Sabour, from Kolhan division, Saitba Sabai plantation, for 
analysis. The results are tabulated below : — 
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Lab. 
No. 


Description of samples. 


Moisture. 


Loss on 
Ignition. 


Total or- 
ganic Ni. 


Available 
P,O t . 


Available 
K t O. 






Per cent. 


Per cent. 


Per cent. 


Percent. 


Per cent. 




Soil sample* from Kolhan Forest 
** division iabai plantation— 












712 






7-38 


0-32 


0-0011 


Traces. 


713 


8*-0* 


Ml 


e-04 


0101 


Traces 


Do. 


714 


r>itr 


14* 


6-83 


0-078 


Do. ' 


Do. 


716 




0-94 


5-48 


0059 


Do. 


Do. 



The soils contain negligible quantities of available mineral 
nutrients but are rich in nitrogen and organic matter. From the 
general appearance and texture of the soil it appears to be 
subjected to erosion. 

There is plenty of nitrogen, the essential nutrient for sabai 
plantation and an addition of phosphatic and potassic fertilisers 
especially phosphate is desirable. An experiment has been laid out 
on these lines. 



Debour — Rajauli Road East of Singiriehi Hill. 

Three samples of soil labelled (1) top (no sal), (2) along road 
side (sal), (3) middle (sal) respectively. The analyst was requested 
to find out why no sal regeneration was to be found growing in 
No. 1 soil, and only a small quantity in sample No. 3. The result 
of analysis is given below and compared with the results of 
mechanical analysis of sal area in the New Forest and coppice area 
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of Lachiwala sal forest where very little natural regeneration is 

reported to take place: — 



Stoma & gravels 

Fine earth. 
Coarse sand, per cent 
Jine sand, pet cent 
Silt, per cent . . 
<3ay, per cent . , 
MoiBture, per cent . 
Loss by solution, per cent 
Difference, per cent , 



Organic matter (loss in ignition) 
Class of soil • , . . 



Bihar soil 
No. I top 
(no sal). 



nil 



14-34 
26-29 
18-20 
32-40 
4-25 
2-49 
003 



10000 



409 
Light clay. 



Bihar soil 

No. II along 

road side 

(sal). 



nil 



44-12 
1917 
14-30 
18-40 
212 
106 
0-83 



100 00 



2-31 

Sandy clay 
loam. 



Bihar soil 

No. Ill 

middle 

(sal). 



28-12 

28-24 

13-75 

24-80 

3-33 

1-73 

0-03 



100-00 



3-48 
Sandy clay. 



Sal area 
New Forest, 
F. R. Insti- 
tute, Dehra 
Dun. 



27-5 
26-0 
35-8 
9-0 
1-3 

0-4 



10000 



3-10 
Loam. 



Coppice 
area Jjichi- 
wala, Dehra 
Dun Diva, 



7-6 

72-5 

17-7 

14 

0-7 



10000 



8-6 

Silt y cuy 
loam. 



The above analysis shows that soils I and III are rather clayey 
soils and No. II, although clayey, is of more open texture but 
none of these bears any comparison with the New Forest soil which 
is very much open in texture. The Lachiwala soil is inferior in 
texture to the No. II soil and although less clayey than No. I and 
No, III soils it may be considered as of inferior texture in so far 
that it contains very high percentage of silt and very little of sand. 

Sqil'ymoistnre testg. 

Bamiaburu and Sangajata, May 1937. 
The differences in soil moisture within and without the irrigated 
areas are seen from the following moisture tests carried out on 
samples of soil taken on May 6th, the hottest time of the year. 
The first sample was taken at Bamiaburu itself just below and to 
the south-west of the bungalow, not under direct influence of any 
channel irrigation. The second sample was taken at Sangajata six 
miles to the south and outside a ! ll irrigated influence. Both were 
taken in road cuttings, three inches below the top surface of the 
soil and 3 ff into the bank. The Bamiaburu sample shows 6*10 per 
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cent, moisture as against 3'23 per cent, at Sangajata. Hole, some 
years ago in ids " Regeneration of Sal experiments " said that 
there should be 5 per cent, moisture in the soil for sal growth to 
take place. The Bamiaburu sample fulfils that condition. This 
may explain why sal seedlings are coming in so profusely and not 
dying back the following year. 

II.— Systematic. 
Nil. 

Ill .—Pathology. 

Insect attacked plants of AleuHtes fordii and shoots of Cedrela 
toona were sent to the Forest Research Institute for identification. 

For the former the Forest Botanist remarked that the plants . 
show pink to black coloured rots in their collar region, the tissues 
of the collar portion being heavily infested with hyaline to dark 
coloured hyphae. As no fruit bodies of fungi were found with the 
rot, identification of the fungus was not possible. Instructions 
have been given to the Forest Ranger in charge of the Hinoo 
Experimental Garden to find out plants in a dying condition, com- 
plete if possible above and below ground, with fructification, for 
identification purposes. 

As regards Cedrela toona, the Entomologist identified the insect 
to be Hypsipyla tobusta, Moore [Pyralidae). For the life-history 
see Indian Forest Record, Volume VII, Part VII of 1919. 

BURMA. 

The post of Forest Botanist remained unfilled. The Silvicul- 
turist (Mr. C. W. D. Kermode) held charge of it in addition to his 

own duties. 

Maung Kan, Curator, was in charge of the herbarium through- 
out the year. He was assisted in his work during the rains by 
Foresters of the Silviculturist's staff. Mr. Kermode reports as 

follows : — 

Three hundred and one botanical specimens were mounted 
during the year bringing the total to 39,399 sheets in the 
herbarium at the close of the year. Cleaning and poisoning of 
specimens was done by the Silviculturist's staff during the rains. 
There is a good deal of damage which was mainly done by insects 
when the herbarium was in Rangoon. There are few signs of fresh 
damage. A considerable number of partially named specimens was 
sent to Calcutta and Dehra Dun for naming by these institutions 
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and those for whieh identifications have been received have been 
added to the herbarium. One hundred and twenty-nine specimens 
of ferns were sent on loan to the Curator, Royal Botanic Garden, 
Calcutta, for examination. These have been examined by him at 
Kew and have been returned named or confirmed. A further recent 
collection of ferns together with a number of old herbarium sheets 
of fern allies have recently been sent for examination. 

Specimens were distributed to the following : — 

(1) Forest Botanist, Forest Three sheets of Quercus spp. 

Research Institute, Dehra 
Dun. 

(2) Curator, Philippine National 52. 

Herbarium, Bureau of 
Science, Manilla, 

(3) Curator, Royal Botanic 30. 

Garden, Sibpur. 

(4) W. W. Howard & Co., Two sheets of Burma padattk 

London. (Pterocurpw macrocarpus). 

(5) Botanical Museum of Two sheets of thitii {Melanorrhosa 

Harvard University. usitata). 

70 lbs. of acorns of Querent s errata (nyan) were supplied to the 
Chief, Division of Management, Pretoria, South Africa. 

We are especially indebted to Mr. C. E. Parkinson, Forest 
Botanist, Forest Research Institute, Dehra Dun, for a collection 

of 186 botanical specimens for our herbarium. 

Contributions were also received from : — 

(1) Mr. H. C. Smith, Conservator of Forests, Chindwin Circle, 

Maymyo. A collection of specimens made on Mt. Popa 
in October 1936. These have not yet been named, A 
collection of specimens made by Mr. Smith in Padaung 
Reserve, Myitkyina, in March 1936 has been named 
partly here and partly at Calcutta. 

(2) Mr. G. S. ShirleV/.Conaervator of Forests, Northern Circle, 

Maymyo. 

(3) Mr. D. J. Atkinson, Conservator of Forests, Utilization 

Circle, Rangoon. 

(4) Mr. C. W. D. Kermode, Silviculturist, Maymyo. 

(5) Mr. W. C. F. Carroll, Divisional Forest Officer, Southern 

Shan States. 

A good deal of the Curator's time was occupied in mounting, 
writing up labels, disinfecting specimens and in despatch of speci- 
mens to other herbaria for comparison and naming. He has now 
started on a classification of the herbarium with the object of, as 
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far as possible determining the distribution of the species collected. 
When this lias been completed it is hoped that it will serve as a 
basis for a revised edition of Lace's " List of Trees, shrubs, etc., 
in Burma " which is now out of date. Identification of a number 
of specimens sent by local officers has been done by the Silvicul- 
turist, Maymyo. 

A collector, Maung Po Khant, formerly a forester on the staff 
of the Forest Botanist, was sent out to the Wa States with the 
Si no-Burma Boundary Commission. He returned after the close of 
the year with a collection of 140 botanical specimens as well as a 
number of orchids. The thanks of the Department are due to the 
Officer in charge for permitting the collector to accompany the 
expedition and for arranging for his transport. The collection 
should be of interest, as it is believed that this region has not been 
botanically explored. 

32. Botanical Gardens — Charge.— Mr. C. T. Bogg, Superin- 
tendent, was in charge throughout the year. He also held addi- 
tional charge of the Government House Gardens, Maymyo. 

Municipal Contribution. — The Maymyo Municipality again 
contributed Rs. 1,200 towards the maintenance of the garden, 
which sum was included in the total grant for upkeep. 

Visitors. — His Excellency the Viceroy of India honoured the 
garden with a visit during his last official visit to Burma. His 
Excellency expressed himself as being pleased with the lay out and 
showed interest in the orchid collection and fruit producing plants. 
His Excellency the Governor and Lady Cochrane were also 
frequent visitors. 

That the garden is appreciated, there can be no doubt, judging 
by the number of visitors, especially those from the mofussil. 

Pro, (frets. — Much useful work was accomplished during the year. 

A new " Sulky " mower was purchased at a cost of Rs. 800 
which made it possible to maintain the entire lawn area of the 
garden in a satisfactory manner. The new machine is extremely 
light and easily worked, with littile or no strain on the bullocks, 
with the result, that what used to take a month to cut with the old 
type of mower, can now be cut in 10 days. 

Roses. — The rose garden, which has proved a decided attraction, 
was re-arranged and several new varieties of roses imported from 
England were added to it. 

Shrubberies. — 250 shrubs were planted to fill up vacancies of 
the past five or six years* 
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Buildings .—The mower godown was rebuilt at a cost of Rs. 257. 
The remaining buildings were earthoiled and maintained as usual. 

Roads and Paths. — In the Rosacea area, 693 feet of paths were 
treated with Colas. The remaining paths and roads were weeded 
more frequently, though at a greater cost. This is an item of 
expenditure which will tend to decrease with the gradual tarring 
of all roads and paths. 

Water Supply. — The water supply plant was worked for 253 
hours at a cost of Rs. 670-4. Of this sum, Rs. 480 was for driver's 
wages; Rs. 149-15 for fuel and lubricating oil and Rs. 40-5 for 
other running charges. 

Systematic Work, — Advantage was taken of favourable condi- 
tions to plant out several representative species in their respective 
family plots. 118 plants were put out. 

The number of plants now in their correct family plots to the 
end of March 1937 is 1,487, representing 56 families, 256 genera 
and 513 species. 

Orchids.— Visitors continue to show considerable interest in the 
orchid house in which there are now 166 named species. 

Acclimatization — Plants. —There has been an appreciable 
demand for flowering trees and shrubs and consequently, a new 
plant catalogue, with additional sections for fruit trees and orchids, 
has been printed and distributed . 

Season.— The season was not as favourable as last year, though 
the rainfall, 56' 14" was up to average. The early cessation of 
the rains in October resulted in plants not being able to stand up to 
the heavy and persistent frosts of January and a number of plants 
were badly damaged, particularly, Jacaranda, C annas, Eryihrinas 
and Millettias. The lake also suffered and started to decrease 
earlier than usual. 

Flower Shaw. — On the recommendation of the Garden Advisory 
Committee and under the Chairmanship of Mr. T. H. GK Bostock, 
the Maymyo Flower Show was held at tke end of March 1937 
after being in abeyance for six years. 

Finance. — The revenue realised was Rs. 1,477-13, which is a 
record for the garden. The expenditure was Rs. 18,055-6 against 
an allotment of Rs. 18,173. Establishment accounted for 
Bb. 9,359-5 and maintenance Es. 8,696-1. Under establishment, 
Bs. J ,200 was leave-salary of the late garden Overseer, Actually, 
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the nett cost to Government for the Botanical Gardens during the 
past year has been the lowest on record, aiter taking revenue into 
consideration. 

CENTRAL PROVINCES. 

I. — Oecojlogy. 

57. Preservation plots.— According to the list published in the 
triennial programme for 1936-39, there were 9 plots in the province 
at the beginning of the year. Judged from the standard now 
required for such plots, however, at least 5 of these will have to 
be abandoned, and the records of the remainder entirely rewritten. 

The aim is to eventually lay out a few plots in each of the 
important forest types of the province and Mr. Champion's 
" Preliminary survey of forest types of India " is taken as the 
basis of classification. Certain modifications are, however, neces- 
sary in the terminology to suit local conditions. The most 
important of these is the omission of the sub-division of a group 
into Northern and Southern counterparts. As the Central Provinces 
lie in the transition zone this differentiation is nowhere noticeable 
and is in fact very confusing. As against this we have three well 
defined sub-groups, viz., mixed forest without teak or sal which is 
the basic type, and its several phases with preponderance of teak 
in the northern, western and the central part of the province and 
the preponderance of sal in the eastern part. A note setting 
forth the proposed modifications is under preparation. In the 
meanwhile selection of suitable areas for laying out the plots has 
already been taken in hand. 

58. Karka bom-boos. — The dense and switchy growth of 
Dendrocalamus strictus bamboo near Muki in Balaghat which has 
hitherto been considered a dwarf variety of the species, is now 
observed to be gradually forming into clumps and growing like 
the ordinary bamboo, showing clearly that the thicket like growth 
for a somewhat longer period than usual was probably due to a 
very prolific seeding and to the exceptionally favourable condi- 
tions for its regeneration under a light cover of sal. 

II. — Systematic. 

59. Crinum latifolium was found growing fairly extensively in 
the Banjar reserve of Mandla. This species had been located 
previously at Burghat in the Melghat and at Ladi in Betul. 

Careya kerbacea a very common plant in sal maidans is also 
found to occur at Mowar in Betul. In the latter place it was 
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notioed to flower in May and not in June-July a* mentioned in 
Mr, Witts Flora. 

k 60, Seeds of Cassia fistula collected in Ballaghat and 
Chhindwara were found to be noticeably different in size as well as 
shape. The former are big and tapering while the latter are small 
and oval. Plants are being raised from the two varieties separate- 
ly to see if there is any difference in them. 

III. — Plant Pathology. 
61. Fomes faypi<mu$ is very prevalent in the older Babul bans 
of Amraoti. This is chiefly attributed to early congestion in the 
crop which weakened the plants. Subsequent unfavourable soil- 
moisture conditions have helped the spread of the fungus. The 
best preventive measure is to sow lightly and then to start 
thinning from the second year onwards. 
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CHAPTER IV. 

FOREST ENTOMOLOGY. 



BENGAL. 
Intensive spraying with a mixture of tobacco, soap and water 
was carried out to control the pest Urostylis punctigera for the 
2nd year in succession in champ plantations without any effect. 
It is hoped that investigations on the biological control of this 
pest will be taken up in future by the Forest Entomologist, Dehra 
Dun, 

BOMBAY. 

A species of Amaacta caused heavy defoliation of teak in the 
first week of July 1936 between Birchi and Bandeli in Kanara 
N.-D. The insects, however, disappeared suddenly with the 
advent of heavy rain and as no chrysalises could be collected the 
identification of the moth was not possible. This species has not 
previously been recorded to feed on teak and was observed for the 
first time during the last 8 years. 

The larvse of Zeuzera coffeoz were observed on a few sandalwood 
plants in Siddapur coupe in the Sambrani range. The insect did 
not spread and no particular damage was noticed. This borer 
has been recorded as attacking sandal but not to any great extent. 

BURMA. 

A. — Pests of Teak. 

I. — Xyleutes oeramica Wlk., the Beehole Borer. 

(a) Life History. 

Life History Observation Plot at Thogale, Pyuchaung Reserve, 
South Toungoo division — 
19 35 generation. — It was found that only 9 larvje or 9*2 per 
cent, of the original attack had survived to pass into their second 
year, and these had all failed by January 1937. The original 
attack, i.e., number of new beeholes recorded in June and July 
1935, was 98. Subsequently CI additional beeholes were recorded, 
but these must be put down as transfers, as it would not be possible 
for a larva to go undetected in the plot until September. 9 moths 
(8 males and 1 female) or 9'2 per cent, of the original larval popu- 
lation emerged in March 1936 ; no second year moths emerged in 
1937. 
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1936 generation.— In June 28 beelioles of the new generation 
were recorded. When the plot was next visited, in August, 6 
of these had failed, but 62 new larva? were found, bringing the 
total original attack to 90. By September 35 more had failed; 
but 20 beeholes, hitherto unrecorded, were found, which must have 
been transfers from holes recorded as failed. The larval popula- 
tion of this generation, which started with 28 larv* in June, 
pose to 84 in August, subsequently falling away to 69 in 
November, 58 in January 1937, 37 in March 1937, and between 
10 and 15 are expected to survive into their second year. 

Three moths, 2 males, and 1 female, emerged in March alter 
one year. 

Data from, Observation Plot Records — 

(i) Annual incidence. — The total number of beeholes of the 
1936 generation (original attack ■plus transfers) was 129 and is 
compared with the attack in previous years in the following 
table: — 



Year. 

(1) 


1930. 

(2) 


1931. 

(3) 


1B32. 
(*) 


1933. 
(5) 


1934. 
(6) 


1935. 
(7) 


1936. 
(8) 


Period 

1930 to 

1985. 

(9) 


Total beeholes re- 
corded. 
Ho. of trees In plot . 


1,102 
247 


409 
248 


545 

246 


701 
245 


78 
249 


159 
243 


120 
241 


2,994 
245 


Average beeholea per 
tree. 


4-46 


1-66 


2-21 


2-69 


©•82 


0>S5 


0-53 


204 



(ii) Correlation of annual incidence with moth emergence inside 
the plot. — The following table shows the record of moths emerging 
from trees in the plot from 1932 onwards: — 





Yew. 


Moths. 


/ 










Total. 






Male. 


Fem&l*. 


Sex not 
known. 




1932 . 




6 


3 


2 


11 


1933 - 




8 


4 


,. 


12 


1934 . 




6 


1 


1 


8 


1936 . 




5 


1 


.. 


6 


1936 . 




8 


1 


1 


10 


1937 . 


Total 


2 


1 


•• 


3 




35 


11 


4 


50 



These figures represent an average moth emergence of 4*7 
per cent, of the original attack in each generation. Compariag 
this with the table in paragraph (i) above, it will be seen that 
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there is a correlation between female moth emergence in the plot 
and larval population in the same year. Studies of the habits 
of the female moth itself will have to be made before it can be 
known how much ground one female covers during oviposition; 
attack in 1934, 1935 and 1936, when only one female per annum 
is known to have emerged, was widespread over the 245 trees in 
the acre plot. Such oviposition habits as have been studied suggest 
that the female, having found a place to her liking, remains there 
and only moves on when that particular crevice is full of eggs, 
i.e., up to about 1,000 eggs are laid in the same place. The record 
of attacked trees in the plot, however, does not show that those 
trees near which the female has emerged are attacked to a 
greater extent than ones further away. Observations still Temain 
to be made on oviposition habits of the females in natural condi- 
tions. 

(iii) Proportion of sexes. — Reference to the above table will 
show that to date, out of 46 moths, 35 or 76 per cent, have been 
males and 11 or 24 per cent, females. This is about the normal 
proportion of sexes recorded from random counts of pupal skins 
found in this locality. 

(iv) Life cycle. — Of the 50 moths recorded, 35 or 70 per cent. 
have emerged after only one year as larvae, the remaining 15 or 
30 per cent, having had a 2-year life cycle. This proportion is 
not surprising when the low number (about 8-9 per cent, of original 
attack) of larvae which survive into their second year is taken 
into consideration. It is not known whether this proportion holds 
good in other localities. 

(v) Transfers. — The original attack, as stated in a previous 
paragraph, is taken to be the number of new larvas recorded in 
the first two visits to the plot in June and July. Fresh holes 
recorded in September and later visits are assumed to be transfers 
from other holes recorded as failed. 

The following table shows the number of transfers in each year's 
attack since 1933 : — 



Yew. 


Original 
attack. 


Transfers. 


Total 
attack. 


Percentage 

transfers. 










Percent. 




661 


116 


866 


17 




68 


20 


78 


25 


1935 , 


98 


61 


159 


38 




90 


59 


129 


30 



h2 
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It is thought that the number of transfers is somewhat greater 
than this, as a proportion of the new beeholes recorded at the 
second visit to the plot in July or August are probably transfers 
from holes recorded as failed. The greatest number of transfers 
are recorded in September and November of the first year. In 
January and March the number of new beeholes is very small and 
no transfers of second year larvse have been recorded. 

Experiments were carried out to observe the habits of larv» 
when removed from the gallery and placed in the open at different 
periods of the year. It was found that larvae put on the ground 
near teak trees did not show any positive tropism towards teak; 
some larva moved past the tree, but the majority, if they were 
not taken by ants, buried themselves in the ground, where they 
succumbed. Up to November, larvae placed on trees rapidly 
found suitable places, such as old partly occluded holes and 
deep crevices, and covered themselves with a web within two 
hours, later forming a gallery in the wood. Older larvse, similarly 
experimented with in January, March and during their second 
larval year, were very sluggish and slow and were all pulled 
down by ants before they could cover themselves with a web. 
"Further research will be done during the current year. 

65 per cent, of the moths which bave emerged from 1934 to 
1937 have been from transfers. 

(vi) Total larval population in plot, — From the plot records 
the total larval population, i.e.* the survivors of the previous 
generation phis the current generation larva, was worked out 
for each visit paid to the plot from 1933 onwards. The highest 
population was found to be present in July — August each year. 
The highest percentage of failures from natural causes occurs 
between September and November and in March and April in 
each generation. Control measures should, therefore, be taken 
before September when the natural factors are not effective. 

(vii) Survival of larva; into 2nd year. — Available statistics from 
the plot records show that an average of 8*6 per cent, of the 
originally recorded larval population survives to pass into the 
second year, and from these, an average of 13*3 per cent, emerge 
as moths at the end of the year. 

(viii) Effect of aspect on beehole incidence. — The average 
number of beeholes per tree, was, as last year, slightly greater on 
the southern than on the northern aspect. 

(ix) Variation of beehole incidence with size of trees.— As in 
previous years, the larger girth classes were attacked to a greater 
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extent than the smaller ones; the following- table shows the dis- 
tribution of attack, and percentage of trees in each class which 
were attacked : — 



Girth Claaa. 


l'l*- 
1'6*. 


2'0'. 


r r— 

2' 6*. 


2' 7'— 
. 3' 0'. 


31*— 

3' 6'. 


(I) 


(2) 


(3) 


(4) 


(5) 


(6) 


No. of trees 


28 


82 


56 


36 


5 


Percentage of tree* attacked 


18% 


26% 


64% 


52% 


60% 


Incidence per tree 


0-26 


0-41 


0-62 


0-62 


10 



In the whole plot 94 trees out of 241 or 39 per cent, were 
attacked. 

(x) Effect of undergrowth on beehole incidence,,— The experi- 
mental treatment mentioned in last year's annual report was carried 
on during the year, but it is too early yet to analyse results. 

. A thinning will be carried out in the plot during the coming 
year; trees will be felled at various times to see if living larvse 
in the thinned stems vacate these for nearby standing trees and 
to see if moths emerge from trees felled before the normal feeding 
period is over. 

As Dr. Beeson points out, from the evidence available it is 
likely that a universal factor such as weather or a local factor 
such as female moth emergence, has a greater effect on annual 
incidence than locality factors such as girth of trees, aspect, under- 
growth, etc. 

Cages — 

(i) Tkogale. — A large number of larvse were introduced 
into the Thogale cage at each visit to the plot, but nearly 
all were destroyed by ants and termites. Efforts are being 
made this year to keep these out, as, apart from showing that they 
can be capable controlling agents, they prevent life history experi- 
ments being carried out in the controlled conditions which the 
caged trees are meant to supply. 

(ii) Zibingyi. — 126 larvae were introduced into the Zibingyi 
caged trees in August. No moths emerged, and only 15 survive 
to date to pass into their second year. A new cage was built at 
Zibingyi around three teak trees, at the end of the year. 

(iii) Maymyo,— All the teak trees in the Maymyo cage, being 
by now riddled with beeholes, were removed, and new stumps were 
planted in April 1937. 
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Moth emergence, 1937 — 

(i) Thogale. — The Field and Insectary Assistant, Forest Banger 
Saw Hla Ogh, was at Thogale, South Toimgoo division, through- 
out the moth emergence period in March 1937. The first record 
of emergence was on 9th March, and the last 31st March; the 
assistant left on 2nd April, there still being 17 holes from which 
emergence was expected. These were inspected daily by a local 
subordinate and no further emergence was reported. 

Twelve female moths and seventeen males were taken, and in 
addition 2 female and 10 male pupal skins were found making a 
total of 41 moths known to have emerged, 34 per cent, being 
females. The area of plantations worked over was 200 acres, and 
it is probable that the actual moth emergence was considerably 
larger than this; moths emerging high up in the trees cannot be 
detected from the ground. 

The captured female moths were put into the cage, and, after 
mating, eggs were collected in tubes for experiments in Rangoon. 
One thousand tubes, each containing 20-50 eggs were collected, 
and sent, the morning after laying, to Rangoon. 

The egg period at Thogale was again tested and found to be 
14-16 days. 

Meteorological readings were again taken in the plantations, 
the highest recorded temperature being 98° F. on the 20th, 23rd- 
25th March, and the lowest being 57° F. on 9th March. The 
average maximum shade temperature was 95° F. and the minimum 
63° F. 

(ii) Zibingyi.—Kt Zibingyi, 1,800 feet above sea level, 22 miles 
from May my o, there is abundant teak' of poor quality growing 
in the unclassed forests. In February it was evident from the 
emergence holes found,.. "that there was going to be a considerable 
moth emergence, and "this proved to be so. The following table 
shows the emergence record in detail : — 



FEXA1ES. 


BULKS. 




Motlia 
collected. 


Pupal 
skins 

found. 


Tot*I. 


Moths 

collected. 


Pupal 
skins 
found. 


Moths 

taken at 
night. 


Tot*]. 


Total emer- 
gence. 


41 


18 


60 


30 


IS 


120 


166 


225 



Of this total 26 per cent, were females. It is probable that 
a number of emergences were missed, especially those up in the 
crowns of the trees. 



251 

The locality from which this very large moth emergence took 
place was an area of about 1 square mile containing scattered 
groups of natural teak 40-iOO years old mostly on old cultivation 
and inside the village itself. From one small group of trees in 
the village 12 moths emerged, no fewer than 5 coming from the 
same tree. 

The emergence period lasted three, weeks; the first moth 
emerged on 24th March, the peak of emergence was from 30th 
March to 9th April, when an average of 3 female moths were 
taken per day. The greatest number of females to emerge in a 
single day was 5 on April 7th. The emergence period virtually 
ended on April 14th, though a single male emerged on April 20th. 

Holes from which emergence was foreseen were covered with 
wicker baskets, and. these were inspected daily. Females which 
emerged were put into a small wire-mesh cage in the bungalow. 
Males were usually attracted the same night and mating was 
achieved. The number of males attracted was in proportion to 
the number of unmated females in the cage ; on April 3rd when 
there were 6 unmated females in the cage, 34 wild males were 
attracted between 8 p.m. and 3 a.m. Males usually came between 
11 p.m. and 1 a.m., and normally three or four arrived together. 
They were captured and put into the case containing the females, 
and if put directly below the female mating was achieved without 
difficulty. If merely introduced into the cage and allowed to 
fly about on their own, they were very apt to batter themselves 
to pieces without finding the female, the location of which appeared 
to necessitate the flying of males in narrowing circles, which they 
were unable to do in the cage. The same habits were observed in 
the large outdoor cages. 

The following night fertilised females were transferred to 
cylindrical wire-mesh cages about 1 foot high by six inches 
diameter, aud laid eggs readily, thrusting the ovipositor through 
the mesh into tubes Ailed with crumpled paper held in readiness. 
i',800 tubes of eggs were collected, of which half were sent to 
Rangoon for laboratory experiments and half were used for local 
experiments; a summary of these is given in a later paragraph. 

The egg period at Zibingyi was 12-14 days, compared with 
14-16 days at Thogale, 11 days in Rangoon and 20-22 days in 
Maymyo. 

Meteorological records were kept ; a maximum and minimum 
thermometer was hung on a tree and shaded from the direct sun- 
light. The highest temperature recorded -was 107° F. on April 
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otn and the lowest 61° F. on 13th and 17th April. The average 

maximum temperature between 30th March and 30th April was 
97*7° F, and the average minimum between the same dates was 
66-8° F. 

No explanation can be found for the unprecedented moth 
emergence at Zibingyi this year and the extremely local nature 
of its incidence. Though hundreds of trees were searched, less 
than 10 moths were found to have emerged outside the groups 
of trees in the village and its immediate surroundings, which 
yielded all the moths recorded in the table. Analysis which it 
is hoped to carry out in the coming year may give a clue to the 
reasons for this. 

Experiments with eggs and larvce in Rangoon and in Zibingyi. 
■ — With the permission of the authorities of Rangoon University, 
Dr. F. J. Meggitt, of the Department of Biology, again under- 
took to carry out experiments with the eggs and early larval 
stages of ceramica, testing lethal condition. In the course of 
them he dealt with nearly 3,000 tubes of eggs collected in the 
field, and our thanks are due to him and to the Biology Depart- 
ment for this work, which entails constant supervision, and the 
results of which are complex. 

Both Dr. F. J. Meggitt, in Rangoon, and the writer (Mr. P. F. 
Garthwaite) in Zibingyi, carried out experiments with the early 
stages, exposing eggs and young larvae in conditions as nearly 
natural as possible, for varying lengths of time, in various situa- 
tions, direct sunlight, shade, compass points on trees, etc. The 
permutations and combinations of such experiments are manifold. 
The experiments were carried out after the close of the year and 
will be dealt with in a subsequent report; valuable information 
was obtained, which gave pointers to the direction of further 
research in this field which it is proposed to carry out during the 
1938 moth emergence pexipd. 

Alternative hosts of Xyleutes ceramica. — Of great interest ia 
the following report from the Divisional Forest Officer, Insein 
(Mr. D. J. Atkinson): — 

" I mentioned thai years ago I had once taken what I 
thought, but was then unable to prove, was a beehole larva 
in yemane {Gmelina arborea) at Namtu. By a most curious 
coincidence I yesterday confirmed this doubtful record, by 
taking 4 pupal skins, a specimen of removal by woodpecker, 
and a living pupa, all ex-10 years old yemane (Gmelina 
arborea) in a 1927 plantation at Myaungtaga, South Hlaing 
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Yoma reserve. I, send you the wood specimen, a good 
museum piece, and the 4 pupal skins herewith — the living 
pupa I have in situ, and hope the moth will emerge in a 
day or so. 

Note the early emergence — a day or so before 22nd February 
— you will see in Beeson's Records a note of mine recording 
pupse in Insein in February, but not moths." 

The fact that ceramica is able to complete its life history in 
Gmeltna arbor ea and also the early emergence period in Insein 
are important observations. There is now evidence that the 
emergence period varies with latitude — it is later in the north 
than the south, though there is annual variation in each locality. 
It may be that the growing season ends earlier in the south and 
hence pupation is earlier, but it is probably due to a variety of 
ecological factors, such as temperature, leaf -fall, cessation of flow 
of sap, etc. 

Day old ceramica larvse were introduced into Gmelina arborea 
in Maymyo and to date (June 1937) are flourishing in this host. 

(6) Analysis of Past Attacks. 

No analysis was done during the year. Data from previous 
analysis were re-examined with reference to special points, such 
as the effect of thinning history on annual incidence, correlation 
between the number of beeholes showing on the surface of a 
log and the total number in the log, correlation between annual 
incidence and moth emergence, and the comparison of the rela- 
tionship between failed beeholes and moths for light and heavily 
beeholed localities to estimate the period when natural checks 
fail in the latter. 

It is proposed to carry out beehole analysis by hand in a 
number of localities in the coming year with a view to settling 
certain definite problems which were brought out by earlier 

analysis. 

(c) Natural Enemies. 

The Ichneumonid parasite of 'Xyleutes ceramica has now been 
described and named N emeriti* tectorial J. F. Perk. Two living 
cocoons were found in beeholes at Thogale, South Toungoo divi- 
sion, on 28th June, and were brought back to Maymyo where a 
female emerged on 17th July. This specimen lived for 38 days 
in the insectary but no male was obtained for it. Another living 
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cocoon was found at Thogale on 12th August, but no emergence 
took place. 

It was mentioned in a previous paragraph that natuial control 
is not effective to reduce the numbers in each generation before 
September- N emeriti* parasitises ceramica in June and July, 
just at a time when additional checks are wanted. The introduc- 
tion and, if possible, colonisation of this parasite in large numbers 
would be of great benefit, and preliminary research into the 
insectary breeding of the parasite is to be undertaken during the 
coming year. The difficult problem is to obtain living parasites 
with which to start the first generation. 

That ants can be efficient controlling agents of the egg and 
larval stages of ceramica was observed on many occasions. Of 
20 larvae freed on trees for studying transfer habits, 14 were 
pulled down and killed by ants before they had entered the tree. 
In the Zibingyi cage, a mass of about 1,000 eggs laid rather 
openly on the bark of one of the trees were all removed by ants 
within four days; the work of the ants being observed. 

Termites too, in plantations, play their part as controlling 
agents; this year, particularly, in the Thogale cage, although 
250 larvae were introduced into the trees, only 5 survived at 
tike close of the year, due partly to ants and partly to termites, 
whose earth walls covered the trees and blocked up the beeholes, 
killing the inmates. In the observation plot it has been noted 
that trees which have been covered with termites' walling in 
the previous rains, rarely get attacked by ceramica the follow- 
ing year, the smooth bark surface left after the earth has fallen 
away being unfavourable both for oviposition and for the young 
larvw. 

A survey of the species of ants and termites important in this 
respect will be made guying the coming year. 

II. — Defoliators. " 

Ko field work was done on the defoliators during most of the 
year, which was taken up by getting all the parasites bred out 
from Hapalia TnacJueralis and Hybl&a puera during the last five 
years expertly identified, and the results of the five years research 
written up. Most of the parasites were identified at Dehra Dun, 
and a comparison of the lists of species bred out of Burma and 
Madras material showed that an interchange of living parasites 
between the two count?ie», with a view to establishing introduced 
"4£$C§4f» vpM be }jMj to fwswe btnefieijtL 
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Mr. M. H. Desai, Insectary Assistant, with a staff of two. 
setters, was, therefore, transferred to Insein in March 1937 and 
a parasite breeding insectary was set up there, housed, through 
the kind offices of the Veterinary Department, in a large laboratory 
room in the Veterinary Research Institute, to export Burma para- 
sites to a similar Insectary run by the Forest Research Institute 
at Nilambur, Madras, and to carry out mass breeding and libera- 
tion of parasites sent from there. A stock of Cedria paradoxa, a 
Braconid parasite of Hapalia machonralis which does not occur in 
Burma was safely received from Nilambur, having been sent by 
ship in cold storage in the adult stage, and at the time of writing 
breeding is going on successfully and several colonies have been 
liberated. 

The work will continue throughout the year. 

III.— Other Pests of Teak. 

Phassus sp. [Lepidoptera, Hepialidce).— Billets of yemune 
{Gmelina arborea) containing mature larvse were collected in the 
Nanhlaing Reserve, Shwebo, at the beginning of September, and 
11 male and 17 female moths emerged between the 24th September 
and the 19th October. In every case the trees attacked were 
associated with the creeper Buettneria pilosa from which atteck 
had evidently originated. 

No mating of the moths bred out was achieved. The adulta 
are very delicate, and in captivity they died within two days, 
usually in a battered condition; some infertile eggs were laid. 

The study of this insect will be continued in the coming year. 

B. — Pests op Othee Species op Economic Importance. 

Pyinkado (Xylia doiabriformis) borers. — As indicated i* latf 
year's report a preliminary survey of the distribution of the 
longioora borers of pyinkado was carried out, and specimens were 
collected from Ataran, Insein, Zigon, ThMon, Pyin»a*a, Tkar- 
rawaddy and Myitkyina divisions. 

Ataren division was visited in May and trees were eat op 
and analysed to trace current and former attacks in the ttiefc 
and Bawebauk Reserve* and in the unbiassed forests in tW«e 
localities. In the Miok Reserve two trees <©f over 3 ieet gisih. 
were analysed, and in each tree three galleries of a large 
Cerambycid, afterwards identified from bred specimens as 
Pachydissus sp. were found. In the Dawebauk nncl&ssed forests 
three trees w*re analysed, and found to contain fj, £ and £ gajjerjet 
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of Pachydissvs, eleven of these being of the current year. Many 
large trees in the Reserve were carefully examined, but no signs 
of current attack were seen. This corroborates the evidence of the 
Moulmein mills, which were also visited, that timber from 
unclassed forests is attacked to a greater extent than that from 
reserves in this Division. Pachydissvs attacks the large living 
tree over 2 feet 6 inches in girth and no galleries were found 
above 40 feet from the ground. The mature gallery is a large 
one, running radially for three or four inches and then axially 
for five or six inches, and galleries up to two inches in diameter 
were found. 

Billets containing living larva? were caged in Maymyo and 
so far three adults have emerged at the end of April 1937 imply- 
ing a life cycle of two years, as the larva? were well grown when 
the specimens were collected in May 1936. 

Plantation trees in Ataran and Thaton were found to be 
attacked by the lamiid Aristobia approximator Th., which, how- 
ever, confines its attacks to trees under iO years old, and which 
therefore only damages the heart of the tree. 

Many specimens of Dialeges undulatus Gahan, Ceresiwm 
leucosticticum White and Noserius tibialis Pasc. were bred out 
of billets from Ataran and Myitkyina. These are normally borers 
of felled or moribund trees, and the large number of emergences 
were probably due to breeding inside the cages. 

Pachydissus is capable of the greatest amount of damage, and 
it was presumably the galleries of this species which caused the 
rejection of sleepers referred to in last year's report; but the pre- 
liminary survey in forests reputed to show greatest attack does not 
lead to the conclusion that damage is severe, nor did inspection 
of the mills reveal any ; serious loss in conversion due to insect 
attack. If millers realise that " wormy " railway sleepers 
will not be passed, it should be possible for them to eliminate 
attacked portions during conversion without any great loss. 

Calopepla leayana Latr. — The Gmelina arborea plantations at 
Namtu, Northern Shan States, have now been abandoned, and no 
further work was done by this branch on the insect. The Divi- 
sional Forest Officer reports a moderate attack in a year charac- 
terised by heavy rainfall. 

Lyctus and allied beetles. — The survey of the distribution 
biology and importance in Burma of the bostrychid beetles was 
continued and is not yet complete. Minihea rugicollis Walk is 
the commonest species bred out of material so far collected. 
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Ochrophara montana (Pentatomidce). — The flowering of 

kyathaung bamboo (Bambvsa polymorphs) gregariously over large 
tracts of forest in the Pegu Yoraas, led to an enormous population 
of this bug, which feeds on the seeds of the bamboo. It was 
so numerous, in some localities, particularly in Yamethin divi- 
sion, that the forest floor and lower undergrowth was covered with 
a mass of these insects over whole acres at a stretch. Most nume- 
rous in June they appeared to have died put by the end of the rains. 

Xyleutes persona Leg.- — A number of ornamental Cassia 
fistula and Cassia renigera trees in Maymyo arid Rangoon were 
found to be attacked by this insect and records were kept. From 
one Cassia renigera- tree in Rangoon 106 pupal cases were taken 
in March, implying, a considerable recent moth emergence; but 
fresh pupal skins have been found during most months of the 
year. This is consistent with the variable length of larval life 
(18 months to 2\ years) recorded for specimens in caged trees 
and with the fact of finding larva? of several distinctly different 
sizes at the same time in the same tree. 

Tung [Aleurites fordii and Aleurites montana) seedlings in 
nurseries in the Shan States were reported to suffer to a certain 
extent from attack by crickets (Brachytrypes sp.) and by the 
weevil Asty chits lateralis F. Poison baits were recommended for 
dealing with the former. 

Cedrela toona in the Southern Shan States was reported to be so 
severely attacked by the toon shoot borer (Hypsi-pyla robusta) that 
12G acres of plantations had to be written oft'. 



C. — General Insectary Work. 

179 cages were in use at the close of the year, mainly for the 
breeding of wood boring insects. 2,133 insects emerged and 1,495 
were set. 

Great progress was made by Mr. L. J. Vernall, during the 
writer's absence on leave, in writing up breeding cage records 
and in sending insects to experts for identification. Most of the 
insects were sent to Dehra Dun where they were dealt with by 
the Systematic, , Entomologist and by the Forest Entomologist to 
whom our thanks are due for the work done in this connection. 

The main groups dealt with were the parasites of tbe, teak 
defoliators and the Cerambycidae and Bostrychidos, 
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D. PROGRAMME . 

Dr. C. F. C. Beeson, Forest Entomologist, Dehra Dun, paid 
a visit, unfortunately curtailed, to Burma in February 1937, 
and outlined a programme of research, which was accepted at a 
conference presided over by the Chief Conservator of Forests, in 
Rangoon, before he left. 

CENTEAL PROVINCES. 

I. — Entomology. 

In Supkhar, Balghat, a sal defoliator Partes (Ingura) subapi- 
calis Wlk. was noticed in epidemic form and specimens are to be 
sent to Dehra Dun for studying the life cycle of the pest. 

Samples of match boxes damaged by a powder-pest beetle were 
sent by the Laxmi Match Factory to the Divisional Forest Officer, 
Bilaspur, who forwarded them to the Forest Research Institute, 
Dehra Dun, The beetles responsible for the damage were identified 
as Lyctus africanus and Heterobostrychus cequalis. The Forest 
Entomologist advised the factory regarding remedial measures. 

The attack by the teak defoliators Hyblma puera and Hapalia 
machosralis was very severe this year especially in Mandla, Yeotmal 
and Nagpur, which resulted in a very poor seedling. As the pre- 
valence of these pests appears to be increasing in the province, 
and as the indirect financial loss caused by them is estimated to 
be very considerable, the results of experiments at Nilambur, where 
some insects which live parasitically on the caterpillars of these 
defoliators are being introduced from Burma; are of interest to 
this province. If successful, similar experiments are to be started 
in a secluded and closely confined area of the provinces. 

II. — Zoology. 

A general increase in the number of does and hinds especially 
in sanctuaries is reported from most divisions and also in the 
amount of damage these animals do to forest seedlings by browsing. 

NORTH-WEST FRONTIER PROVINCE. 

Insect pests. 

On blue pine. — For some years past stray saplings of blue pine 
have been dying near Naddi in the Lower Kagan range. The 
cause of death has now been determined by the Forest Entomolo- 
gist as a weevil, Hylobivs angustus, the larva of which attacks 
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the stem at soil level and girdles it under the bark. The Forest 
Entomologist reports that this insect characteristically attacks 
plants which are bent at the base by snow pressure or soil creep, 
as well as those injured at the base by rolling boulders or fallen 
trees. There appears no danger of the attack reaching serious 
dimensions and stray casualties will have to be accepted as a 
matter of course. Attacked stems should be removed and the 
weevils destroyed. 

On chir. — Grasshoppers did considerable damage to newly ger- 
minated chir seedlings on sown patches in the Batrassi regenera- 
tion area. The damage was partially checked by means of Paris 
green and lead arsenate. 

Considerable damage was caused over about 1,000 acres of chir 
forest (mostly guzara) in the Lower Siran range by a defoliating 
caterpillar which has yet to be identified. Such attack's are rare 
on chir, though the local people say the same area was affected 
about twenty years ago. 
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CHAPTER V. 

UTILIZATION AND ECONOMIC RESEARCH. 



ASSAM. 



I.— -General Wobk of Administration. 

Mr. S. M. Deb held charge of the post of Forest Utilisation 
Officer during the year under review. 



II. — Experimental Activities. 

(1) Wood technology, 

(a) Semul (Bombax malaharicum). — There is a popular belief, 
based on the two distinct colours, viz., " yellowish-brown " and 
" white " in which the wood occurs, that there are two varieties 
of semul in the Brahmaputra Yalley. 

Results of the study of various specimens indicate that the 
yellowish-brown wood is generally derived from trees stunted, slow 
in growth and growing on such hill slopes and grass lands as are 
exposed to frequent and fierce fires, whereas trees growing in 
suitable places and of faster growth yield the white timber which 
is coarser-grained and softer. 

(b) Collection of authentic wood specimens for anatomical study 
at the Forest Research- Institute, Dehra Dun. — Specimens of 183 
species are wanted of 1 which about one-third have been supplied 
and collection of the rest is in rapid progress. 

(2) Timber seasoning. 

Our activities to improve the quality of indigenous timber by 
checking degrade that develops in unseasoned wood and thus to 
increase the demands, by remedying, as far as practicable, the 
general complaint of users in regard to the scarcity of seasoned 
stuff, have aroused the interest of timber dealers who, except those 
of little capital, have erected seasoning sheds. It appears that it 
will be some time before the doctrines of clean timber yards and 
depdts and of the stacking of materials for air seasoning are rightly 
served. 
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(3) Timber testing. 

Many consumers seem to possess some empirical knowledge about 
the differences in strength and durability of our sal from various 
localities, which influence variation in prices. It was therefore 
thought essential to support a proposal for the strength and 
durability tests of sal to be carried out by the Forest Research 
Institute, and a resolution to this effect was passed at the Utilisa- 
tion Conference held at Dehra Dun in March 1937. 

(4) Wood preservation. 

Necessity for a suitable preservative for inferior woods and 
bamboos is being realized, and Ascu would have been highly appre- 
ciated had it been made locally available at prices compatible with 
the purchasing capacity of the prospective users of treated 
materials. 

A comprehensive statement giving the information required 
under paragraph 32 of the Raman Committee Report was pre- 
pared and submitted for transmission to the Railway Board. Forty- 
five merchantable timber species were dealt with. 

(5) Woodworking. 

(i) The following species were supplied to the Gramophone 
Company of Dum-Dum, Calcutta, for cabinet-making tests: — 

Toon (Cedrela toona). 
Paroli (Stereos permum chelonoides) . 
Gunseroi (CinnaTnomum glanduliferum). 
Gendhelifoma (Dysozylum hamdltonii). 
Sam (Arto carpus chaflashai). 
Ping (Cynometra polyandra). 
Kurta (Palaquium pollyanthum). 
Mahi-thekera (Carallia integerrima). 

Including twelve of last year, the quantity of samples sent 
comes to twenty species. The following is an extract from the 
report from the Cabinet Factory Superintendent of the Com- 
pany: — 

" we have now selected two species of timber 

from the samples sent to us which we anticipate will be suitable 
for small. Gramophone cabinets, bonsMvi aucl titachump,*' 

X 
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(ii) Shuttles. —'No report has yet been received on the samples 
of ajhar (Lagerstrcemia flos-reyinoj) and bojisum (Phwbe goal- 
parensis) sent last year to Bombay. A local cottage industrialist 
is using the latter wood with success for the manufacture of shuttles 
for hand looms. 

(iii) Bob bins .—Samples of sam (Artocarpus chaplasha), haldu 
(Adina cordifolia), rhokan (Thtabanga sonnerat-ioides), bola (Morus 
laevigata) ajhar (Lagerstrozmia flos-regincc) and bonsum (Phoebe 
goalparensis) were sent to a firm in Calcutta for test. No report 
is yet to hand. 

(iv) Umbrella handles. — Of five samples of timber supplied to 
the Bharat Industries Corporation, Howrah, the following three 
were found satisfactory : — 

Bonsum (Phoebe goalparensis). 
Titachapa (Michelia champaca). 
Gogra (Schima wallichii). 

(v) Tool handles, — A log of ping (Cynometra polyandra) has 
been sent to the Indian Turpentine and Rosin Company's Factory 
at Clutterbuckganj , Bareilly, for tests for industrial purposes. 

(vi) Seating accommodation for the Assam Legislative Chamber. 
— Amacri (Amoota wallichii) for legs has been successfully used by 
the supplying firm, the Don Bosco Industrial School of Shillong, 
and birch wood (Betula alnoides) for other parts of seats and desks. 

(vii) " Chesses " for the use of Sappers and Miners units. — 
The Superintendent, Gun Carriage Factory, Jubbulpore, was 
supplied, on payment, through a contractor, with his requirement 
for a small quantity of bonsum (Phosbe goalparensis) passed by 
the Utilisation Braneh.- 

(6) Match wood. 

Samples of eleven species consisting of those mentioned in the 
last year's report and of Hymenodictyon excelsum and Polyalthia 
simiarum were sent for investigation to the Assam Match Company's 
Factory at Dhubri, which has not yet been able to cany out the 
test owing to a labour strike. 

(7) Woods for packing cases. 

A firm of Newcastle, Australia, wanted a light white odourless 
timber that will not taint butter and will stand up to nailing 
for butter boxes. Bhelu (Tetrameles nudi flora) was suggested to 
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them who were also put in touch with the Surma Valley Saw Mills 
with necessary instructions to the latter for the supply of a 
sample consignment, which is reported to hare been despatched 
very recently. 

Samples of the following woods were sent to the Venesta 
Factory, Kamarhati, with a view to investigating the possibility 
of manufacturing tea chest battens: — 

Hollong [Dipterocarpus macrocarpus) , 
Simul [Bombax Tnalabaricum). 
Bhelu (Tetrameles nudiftora). 

Hollong battens are used for the same purpose by the Assam 
Railways and Trading Company's Veneer Mills at Margherita with 
success, and the fact was intimated to the Manager of the Venesta 
Factory. But it is interesting to note the influence of tradition, 
as has been made clear in a letter from him which is reproduced 
below: — 

" We are in receipt of your letter of the 16th instant, together 
with the sample tea chest battens for which we thank you. 

Since we took up this matter with you we have been given to 
understand by our London office that it is feared our tea chest 
customers having for so long been accustomed to the use of a 
white pine batten, would look with disfavour and perhaps sus- 
picion on any other kind of wood that did not have the same white 
appearance. 

The samples you have submitted to us fall considerably below 
this standard so we are afraid they will not suit our purpose, parti- 
cularly the hollong which is quite red. 

"We shall be glad to hear whether you are able to supply any 
other kind of timbers more in line with our existing pine batten, 
a sample of which we have already sent you." 



(8) Plywood and veneers. 

A list showing the varieties of timber suitable either for com- 
mercial white plywood or decorative veneer wood with approximate 
cost per ton at Calcutta, was prepare^ and submitted to the Forest 
Economist, Dehra Dun. Eleven species were suggested for white 
plywood for boxes, containers and utility work and for cores for 
laminated stock, and seven for decorative plywood and ornamental 
veneers, laminated panels, furniture, etc. 
'■ 1 2 
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(9) Paper pulp. 

(a) Bamboo. 

A preliminary enquiry shows that more than twenty-five varie- 
ties of bamboo occur in the Province in large quantities, of which 
there are only four species that are at present important from the 
point of view of pulp industry. They are arranged below in 
descending order of merit as regards the extent of occurrence, 
annual yield and accessibility: — 

Muli or tarai (Melocanna bambusoides) . 
Pecha or rako (Dendrocalamus hamiltonii). 
Khang (Dendrocalawms longispathut) . 
Mirtenga (Bambusa tulda). 

The current demand for these materials for the manufacture 
of paper pulp does not represent even one hundredth part of the 
output. 

(o) Grass. 

Some species of grass growing in abundance have been found 
suitable for pulp-making in the laboratory test at Dehra Dun. 
They are awaiting industrial investigation. 

(e) Wood. 

For mechanical pulp, cheap wood of little value for other utility 
purposes, may be advantageously tried. Probable timbers found 
in commercial quantities are: — 

Bombay malabQticum (of inferior quality). 
Gmelina arbor ea (of inferior quality). 
Kydia calycina. 
Macaranga spp. 
Sterculia spp. 
Tetrameles nudiflora. 

It is gratifying to mention here that appropriate resolutions 
were passed at the Utilisation Conference held in March 1937, 
at Dehra Dun, to the effect that the Paper Pulp Section of the 
Forest Research Institute would carry out investigations necessary 
for the development of the paper pulp industry, with a view to, 
improving the utilisation of these raw materials. 



(10) Minor forest produce. 

Sati [Curcuma angustifolia) . — Botanical specimens were sup- 
plied to the Forest Research Institute, Dehra Dun, for identifica- 
tion of the species yielding flour (tikur) from roots. 

Chaulmugra (Hydnocarpus kurzii). — further orders were 
received from the Acting Chief, Direccao Dos Services De Agri- 
culture, Colonia De Mogambique, for supplying fresh seeds for test. 

Phaadima (Trema politoria). — In continuation of what was 
stated last year a second sample consisting of uncrushed fibrous 
bark was supplied to the Assam Oil Company and the following 
extract from the report on the test of the same, received from the 
Manager, may be of interest: — 

" Our Field Chemist writes as follows:— 

In the laboratory Trema politoria gave good results in the mud 
treatment. It proved difficult, however, to prepare it in the 
form most useful for the work it was intended for, i.e., in fibres 
l ff long. This difficulty has not yet been overcome and we should 
welcome any suggestions you may wish to make in this connection. 
We should be glad to learn the approximate cost of the prepared, 
uncrushed bark." 

Pishachban (EupatoHum odoratum). — Flower and stem speci- 
mens were sent to Dehra Dun for essential oil test and the Bio- 
chemist writes as follows: — 

" The flowers and stems of EupatoHum odoratum arrived here 
in very dried condition and gave on distillation, only traces of 
the essential oil. It appears that the oil has been lost during 
transit and drying. I shall be obliged if you will kindly send, 
when available, freshly plucked flowers only (3-5 mds.), and 
slightly air dried before despatch, to prevent their decomposition 
during transit." 

Bakhal bih (Derris species). — Samples of Derris root were sent * 
for valuation to two firms in England and Messrs. Cooper 
McDougall & Robertson, Ltd., of Berkhamsted, report as under: — 

" We thank you for your letter of the 30th April, and for the 
samples of DerHs Toot which you forwarded to us. 

We find on analysis that the sample is very low in ether extract 
and of little commercial value, although it contains a good pro- 
portion of rotenohe in comparison with the ether extract. 

Good grades of commercial Derris may contain up to 25 per 
cent, of extract and 10 per cent, rotenone, and in view of the fact 
that the sample you forwarded contained less than 5 per cent. 
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extract it would not be a commercial proposition for us to consider 
the importation of this material." 

Since receipt of this report, doubt has arisen as to the identity 
of our Derris and the Botanical Officer has been requested to 
examine further. 

Bahhal bih (MiUettia pachycarpa). — Samples of root were seut 
to Dehra Dun with request for preliminary test and the following 
report from the Forest Economist is interesting : — 

" The sample of roots of MiUettia pachycarpa sent along with 
your above quoted letter has been analysed by the Bio- chemist 
with the following results: — 

Per cent. 

Moisture in air dry roots 11*9 

Crystalline substance 0*75 > ether 

Resinous substance 1-69 * socles. 

Total ether extract . 2-44 

The crystalline substance (melting point 163°-164°) has 
been identified as rotenone, the active insecticidal principle 
of Derris. The above result is interesting and at the same time 
important, as it adds one more species of plant, of Indian origin, 
to the list of only a few species of plants in the world, which 
contains this important insecticidal principle. 

The rotenone content of plants varies with the locality and 
age of the plant. This has been noticed in the case of Derris 
elliptica growing in Assam. It is, therefore, desirable that roots 
of MiUettia pachycarpa growing in different localities in Assam and 
collected from plants of different age (below 18 months, i'8-24 
months and above 24 months) should be examined for their rotenone 
content, and I should- be thankful if you would arrange to send 
me the above mentioned samples for further examination by the 
Bio-chemist. About 5 lbs. each of completely air-dried roots will 
be sufficient " 

Leaves for wreath-making.- — Specimens of leaves from the fol- 
lowing species were supplied to the British Legion I*oppy Factory, 
Surrey: — 

Mesua ferrea. 

Michelia champaca, 

Michelia phelocarpa. 

Pachylarnax phelocarpa. 

Ficus spp. 
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The Works Manager of the firm has kindly agreed to treat them 
and to send a report in due course. 

Gandhi (Homalomena rubescens). — In continuation of what was 
stated last year the following extract from a letter from the Depart- 
ment of Pharmacology, School of Tropical Medicine, Calcutta, will 
be of interest: — 

" An essential oil has been isolated from Homalomena rubescens 
roots and it is being worked up. The amount of the oil obtained 
from the roots, however, is rather small and we shall be greatly 
obliged if you could send about 20 seers more of the roots to com- 
plete the investigation." 

Twenty seers of roots were supplied before the close of the year. 

Ahoi (Vitex peduncularis). — In continuation of last year's 
statement, the report from the School of Tropical Medicine, 
Calcutta, is quoted below:- — 

" Vitex peduncularis was analysed and did not show the presence 
of any active principle. Small traces of an alkaloid were found; 
the quantity, however, was so small that further investigations 
were not possible. It has also been tried clinically at our school 
but not found to be useful in Malaria. If, however, you could 
send us about 20 seers of quite young leaves, dried in shade, we 
shall be glad to investigate it further." 

Twenty seers of young leaves were in process of collection at 
the end of the year, 

Sia nahor (Kayea assamica). — Twenty seers of entire fruits of 
sia nahor were sent to the Forest Economist, Dehra Dun for pre- 
liminary examination by the Bio-chemist. 

Leluk (BeiUchmiedia roxhuryhiana). — Forty lbs. of hark were 
sent to Dehra Dun for analysis by the Bio-chemist. The hill tribes 
of the North-East Frontier tracts attribute to this bark properties 
for healing chest and lung troubles. 

India rubber (Ficus elastica). — Mixed with Para rubber it 

makes a good article of commerce. In the process of sheet-making 
it appears to be more expensive than other varieties of rubber in 
the market. It has successfully stood the manufacturing trials 
made by the Premier Rubber Works, Ltd., at their factory at 
Narikeldanga, Calcutta, 

Gutta percha (Palaquium. polyanthum). — Fifteen seers of latex 
were collected by tapping some trees and samples distributed to 
several prospective dealers. In this .connection, a letter from 
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Messrs. India Rubber Gutta Percha and Telegraph Works Co., 
Ltd., Calcutta, is quoted below: — 

" Thank you for the parcel containing 2 lbs. of raw gutta- 
-percha. I propose forwarding this sample to our works in England, 
but should be obliged if you would please ad-vise what quantities 
are available and the approximate price delivered Calcutta. 

We notice that this gutta-percha has already undergone some 
primary cleansing process, and -as our supplies from West Africa 
are of a much rougher and dirtier type the prices of the two 
types would be appreciated, as in the cleansing and pressing process 
all dirt can be eliminated without extra cost." 

They have been supplied with the information asked for, except 
that no definite statement has been made in regard to prices of 
which we have little knowledge at the moment. They have been 
requested to quote what they could offer. From subsequent corre- 
spondence it is understood that the Manager has sent the sample 
to their London Office for valuation. 

An explanation as to the " cleansing process " mentioned in 
the above quoted letter may be of interest. No attempt was made 
to clean the stuff. The latex when collected fresh was in thin 
liquid condition free from superficial dirt, and after some days 
the watery portion became normally separated leaving a very soft 
plastic residue to settle at the bottom of the container. It is 
from this residue that the sample was sent. 

III. — COHMEECIAL ACTIVITIES. 

(1) Timber Trade. 

(a) Supply of Timber to Bailways. 

(1) Sleepers — 

Nahor {Mesua ferrea). — A complaint has of late been received 
in regard to the scarcity of good quality sleepers of nahor, which 
has long satisfied the requirement of the Dibru-Sadiya Railway. 
This question is under investigation. 

(2) Timbers other than sleepers — 

Purchasers* Agency. — Twenty-five tons of sissoo (Dalbergia 
sissoo) in logs, and about four hundred tons of converted material 
mostly from bonsum (Phcebe, goalparensis), amari (Amoora 
vaUichii) and titachapa [Michelia champaca) were supplied to 
the Assam Bengal Railway, and about fifty tons of mixed woods 
fe> tie Teajrar Balipaia Railway. 
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(&) General. 

Internal, consumption. — Use of woods including plywood tea 

chests by the two local veneer mills is steadily increasing. 

Export.- — There was no lack of animation in the export trade 
as well. — Export amounted to about thirty thousand tons of woods 

consisting mainly of: — 

Sal [Shorea robusta). 
Sam (Artocarpus chaplasha). 
Ajhar (Lager strcemia flos-reginw). 
Amari (Amoora wallichii). 
Bonsum (Phabe-goalparensis). 
Gurjan (Dipterocarpus pilosus.) 
Titachapa (Michelia champaca). 
Gogra (Schima wallichii). 
Simul (Bombax malabaricum) , 
Bhelu (Tetrameles nudiflora). 



(2) Trade in minor forest products. 

Bamboos. — Consumption by the Indian Paper Pulp Company 
has not increased but the demand from the adjacent districts of 
Bengal for domestic use, indicates slight improvement. The 
umbrella handle industry seems to have recovered from the set- 
back caused by the general trade depression. 

Ghass. — Because of the extensive use of corrugated iron sheets, 
the demand for thatching grass has decreased especially in Upper 
Assam. In the Surma Valley and Lower Assam there is still a 
good market for it. 

2xbc.— The growers are not getting the true value for their crop 
owing to the intervention of middlemen in the trade. 

Cane. — The market was steady. 

Rubber (Ficus elastica). — A mahal was created for the whole 
of the Province and farmed to the Premier Rubber Works, Ltd., 
for 3 years for a monopoly fee of Rs. 700 in addition to an 
ad valorem duty f of ! 12£ per cent, to be paid on the materials 
collected. 

Pipul (Piper' longwm). — The market had a steadier tone. 

Honey.— Price changes moved to higher levels. 
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Bee's wax.- — -Market was active with prices indicating tendencies 
to move in buyers' favour. 

Herbal drugs. — There was an animated market for ra-ktachita 
(Plumbago rosea), but the supply was very poor, A new addition 
was Poly-podium fern which is used by an apothecary of Manipur 
State for a proprietory' preparation. 

Chauhnugra seeds (Hydnocarpus kurzii). — Neither the produc- 
tion nor the price was up to expectations. 

Agar {Aquilaria agallocha). — There was a very strong market. 
There are many grades in which this luxury wood appears before 
the users. Prices for the top qualities reached the pre-slump 
peak levels, viz. : — 

Quality I. — Rs. 500 to Rs. 600 per maund. 

Quality II.— Rs. 300 to Rs. 400 per maund. 

Quality III.— Rs. 100 to Rs. 250 per maund. 

" Dhum " is a general term for all the inferior qualities 
which also have a different classification. Dhum sold for Rs. 20 
to Rs. 80 per maund. 

Agar oil sold for Re. 1-4 to Rs. 2 per tola (approximately 
2/5 oz.). 

Elephants. — 444 animals were captured, of which 1 died and 
14 were shot in stockades, 131 released, 6 given to the capturers 
on payment of royalty and 292 sold. Average price received was 
Rs. 573 per head, which was not at all unsatisfactory in view of 
the increasing motor traffic and inflated supply of elephants. 

Lime stone. — Owing to the growing competition from cement 
the use of lime is decreasing with deterrent effect on the develop- 
ment of business in liittjC stone. 

Rhinoceros skins, horns and hoofs.- — Four horns, weighing 322 
tolas, were sold for Rs. 3,205, or Rs. 9-15-3 per tola, or Rs. 398 
per lb. Ten hoofs weighing 43 oz. fetched Rs. 25-2, or Rs. 9-5 
per lb., and one skin weighing two maunds Rs. 300 or As. 14 per lb. 

Ivory. — Twelve maunds, twenty-three seers and twelve chittacks 
of found and confiscated elephant tusks were sold by auction for 
Rs. 5,368 or Rs. 10-10-6 per seer. 

(3) Railway and steamer freight. 

Elephants. — As a result of further discussion with the Traffic 
Manager (Commercial), Assam Bengal Railway, the rates for full 
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grown elephants has been, reduced from 13 annas a mile to 

8 annas a mile with effect from December, 1936, in booking over 
the Assam Bengal, Eastern Bengal and Cooch Behar State Rail- 
ways, which is really a substantial concession. Had it not been 
partly for this concession and its predecessor mentioned in last 
year's report, and partly to improved financial conditions, it would 
have been difficult to obtain such prices for elephants as were rea- 
lized during the year. 

Agar (Aquilaria agallocha). — Station to station rates for agar- 
wood including " dhum ", which are -33 per cent, less than the 
usual, were introduced by the Assam Bengal Hail way. This con- 
cession has afforded a great stimulus to the trade of agar in 
general and " dhum " in particular, with the consequential keener 
demand for agar mahals. 

These reductions of freight have not only benefitted the trade 
in agarwood and elephants but also the Railways by increasing the 
traffic. There are many other commodities which, with sym- 
pathetic consideration from the transporting agencies, will be of 
immense service and good for them as well as for the producers, 
distributors and consumers. 

A list was prepared showing the weight per cubic foot of dry 
and raw wood of various species of commercial timbers of Assam 
and submitted to the Traffic Manager (Rates, Development and 
Publicity), Eastern Bengal Railway. 



(4) Publicity and Propaganda. 

(i) For the encouragement of a wider use of timbers only little 
known, a consignment of gogra (Schima wallichii) scantlings was 
sent through a merchant firm to Bikrampur, which is a very 
big consuming centre for timbers and sold at low prices which 

were tempting to the buyers. 

(ii) With a view to extending their use, attention of wood- 
workers in general and furniture-makers in particular was, wher- 
ever possible, directed to the actual use of amari (Amoora wallichii), 
haldu (Adina spp.), holloch (Terminalia myriocarpa), boga-poma 
(Chukrasia tabuUiris), poma (Cedrela spp.) and saw, (Artocarpu* 
chaplasha) in accessible places. 

(iii) Arrangements were made with the Officer-in-charge, Com- 
mercial Museum and Publicity Department, Corporation of 
Calcutta* for exhibiting samples of our forest products in the Com- 



mercial Museum, and for giving proper publicity to them. To 
start with the following samples were supplied : — 

(1) A small bullock cart made of ivory. 

(2) Some crude Indian rubber. 

(3) Eight kinds of agarwood, including dhnvi. 

(iv) Mention was made in the last year's report, of the im- 
provement effected in regard to the market for sal logs at Sapota- 
gram, the biggest sale depot in the Province. The next important 
depot is Kukurmara, where there was a glutted market for the 
last two years, because of- the lack of transporting facilities arising 
from a shoal formed at the confluence of the Kulsi River with 
the Brahmaputra. 

The course of the Kulsi River was examined from Kukurmara 
to the Brahmaputra River. The purchasers as well as the boat- 
men were advised as to the means of tiding over occasional back- 
flows with the help of sails when wind would blow favourably, so 
as to enable them to extract logs cheaply. They had also been 
given an assurance of safety before they could l>e pursuaded to 
launch upon a risky undertaking. These efforts more than ful- 
filled expectations. 

(v) A formula for curing, cleansing and preserving the enamel 
of elephant tusks was adopted. It not only served these purposes 
well but also prevented loss in weight to a large extent as has 
been noticed in the case of freshly extracted tusks. The high 
average price of Rs. 10-10-6 per seer of ivory obtained in the last 
sale against Rs. 9-8-6 in the previous one, is attributable to the 
improvement in quality resulting from the treatment uccorded to 
the material and also to > the wide publicity of the sale. 



(5) Miscellaneous. 

1. Departmental sleeper supply. — With the object of helping 
the Assamese contractors of slender capital, who are in danger 
of being squeezed out of business, a triennial contract for the 
supply of 50,000 metre gauge sal sleepers per year was secured 
from the Eastern Group of Sleeper Control. At the very outset 
they showed great earnestness which took no time to decline 
owing to lack of the requisite funds. Necessary advice in the 
matter of even finance was not denied. In short the Department 
left no stone unturned to help tnem and its efforts were highly 
appreciated in the press (vide the Biweekly Assamiya, dated the 
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31st March 1936). But ultimately they failed to fulfil expecta- 
tions; only 5,576 sleepers were supplied by them, and the balance 

was made up from other sources, 

2. Supply of samples. — Requests for specimens were complied 
with, and samples intended for commercial and industrial investi- 
gation liberally distributed. 

3. Utilisation conference. — The writer of the report took part 
in the Utilisation Conference held at Dehra Don, March 17th-20th, 
1937. 

4. Commercial timbers. — A list showing the commercial timbers 
of Assam was prepared, as a preliminary to a Hand-Book of 
Forest Products of Assam. 

5. Enquiries. — Various enquiries were answered on timber, 
bamboos, cane, lac, agiarwood, Indian rubber, resin, honey, bee's 
wax, fish-poisons and drugs. 

6. Liaison. — The usual liaison was maintained with the pro- 
vincial Silvioulturist and Botanical Officer; Specialists at the 
Forest Research Institute, Dehra Dun ; Director of Commercial 
Intelligence and Statistics, Calcutta; Director, School of Tropical 
Medicine, Calcutta; the Officer-in-charge, Commercial Museum and 
Publicity Department, Corporation of Calcutta; and the Cabinet 
Factory Superintendent, the Gramophone Company, Limited, 
Dura Dum. Acknowledgments are due for help from all these 
sources. 

7. Forest Products Museum. — Samples of raw materials of forest 
origin and also of products manufactured therefrom are being 
collected for display with a view to encouraging the public to buy 
indigenous products. In short, the Museum will serve the purpose 
of not only a show-room, but will also pave the way for marketing. 

8. Aims and Achievements. .—It appears that some sections of 
the public are not acquainted with the aims and objects of the 
Utilization office. 

The primary object is to develop the utilization of all the 
natural resources of our forests, to stabilize prices throughout the 
province, and to place an increasing supply of marketable products 
within the reach of the public. 

BENGAL. 

f < 

UTILIZATION. 

I. — General Work of Administration. 

The post of Forest Utilisation Officer, Bengal, was held by 
Mr. W. E, Hodge, D,C j\, from 1st April 1936 to £4th October 
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1936, and by Mr. C. T. Trigg, D.C.F., from 25th October 1936 
to 31st March 1937. The number of days spent on tour by each 
were : — 

Mr. Hodge, D.C.F., 62 days. 

Mr. Trigg, D.C.F., 29 days. 

The headquarters of the Forest Utilisation Officer, Bengal, 
were moved from Darjeeling to Calcutta in June 1936. The office 
of the Forest Utilisation Officer, Bengal, was closed in Darjeeling 
on 20th May 1936 and reopened on 25th May 1936 at Alipore, 
Survey Building. 

During the year under report the Forest Utilisation Officer, 
Bengal, was still understaffed, with no funds available for expan- 
sion and advertisement. With one temporary clerk and no money, 
research and enquiry were limited, as the office was fully occupied 
in dealing with outside enquiries and tenders, and had to make 
shift with the means at its disposal. 

II. — COMMEHCIAL AND EXPERIMENTAL ACTIVITIES . 

Unfortunately there has been a falling off in supplies of 
miscellaneous timbers other than sal (Shorea robusta), and gurjan 
(Diptero carpus turbinates), Divisional Forest Officers being un- 
willing, and in most cases unable, to supply, especially at current 
market rates. 

In many cases it was not realised early enough that the timbers 
we were trying to market were not available in sufficient quan- 
tities to make marketing an economic proposition. 

We have definitely had to avoid canvassing for orders for 

timbers in the log, . other than sal (Shorea robusta), gurjan 

(Dipterocarpus turbifiatus), sundri (Heritiera spp.) and civit 
(Swintonia floribunda). 

Sissoo (Dalbergia sissoo) is in fair quantities but we cannot 
guarantee the logs, and the Divisional Forest Officer, Buxa divi- 
sion, states that the best way to sell would be sawn, and that he 
is not prepared to offer in the log. 

Sissoo (Dalbergia sissoo) has not been enumerated. In fact for 
none of the timbers other than sal (Shorea robusta) and sundri 
(Heritiera spp.) have we accurate outturn figures. But even 
without enumeration it can be safely said that our stocks of any 
one good quality timber, with the exception of sal (Shorea robusta) 
in the north and gurjan (Dipterocarpus turbinatus) in the wrath, 
sre v«ry limited. 
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Timbers are being sent for test to tbe Forest Research Institute, 
Dehra Dun, but good reports are handicapped by lack of supplies. 
The public do not realize our unfortunate situation and from 
enquiries it appears "that they have very erroneous idea of the stocks 
in our forests. That we have had to refuse orders has been a great 
disappointment and very discouraging, and tends to get the De- 
partment a bad name. 

Tests made at the Forest Research Institute, Dehra Dun, are 
frequently of immediate value, but they are of much more value 
in our efforts to predict the future, and so guide us in our planta- 
tion work. 

(1) Wood technology. 

A key for the identification of 34 Bengal timbers ia being 
prepared at Forest Research Institute, Dehra Dun. Divisions are 
sending specimens. 

(2) Timber seasoning, 

(i) Cedrela toona. — 10 tons of forest grown toon (Cedrela toona) 
were sent to Dehra Dun for kiln-seasoning tests for comparison 
with road-side toon. No report has yet been received. 

(ii) Terminalia tomentosa. — 2 logs of laurel {Terminalia tomen- 
tosa) were kept stored in water for experimental seasoning pur- 
poses for a year in Buxa division. After the year, one was found 
so badly split that it was useless for sawing. The other was per- 
fectly sound and was sawn up into planks and scantlings the 
behaviour of which is being watched. Splitting of the first log 
may be due to internal cracks caused when it was felled, though 
these were not apparent at the time. 

(3) Timber testing. 

(i) No report on the logs of the following species sent to Dehra 
Dun, Forest Research Institute, during the year 1934-35 for test 
on project VIII was received : — 

Castanopsis hystrix .... Darjeeling. 

Terminalia tomentosa . 

Anthocephalits cadamba 

Artocarpus chaplasha . 

Gmelina arborea . 

Lagerstroemiq ftos-regina . 

Michelia champaca 

Dipterocarpus turbiTiatus . 

(ii) Grewia tilice folia and Gretoia vestita. — Samples of the above 
species were sent to the Forest Research Institute, Dehra Dun, in 
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1934-35 for comparative tests from Kurseong. No report has yet 

been received. 

(iii) Grnelina arbor ea, 4 logs. 

Artocarpus chaplaska, 4 logs. 
Dipterocarpus spp., 4 logs. 
Michebia champaca, 4 logs. 

Reports on tbe above logs sent from Chittagong Hill Tracts 
division to the Forest Research Institute, Dehna Dun, for general 
quality tests in 1934-35 have not heen received. 

(iv) Tectona grandis .—The following reports were received 
from Dehra Dun on the teak (Tectona grandis) sent from Chitta- 
gong Hill Tracts and Kurseong divisions. 

Both these consignments have now been completely tested and 
a table of strength results giving also the strength of Burma and 
Malabar teak is attached (not included in this report). All values 
for air-dry tests have been reduced to a uniform moisture content 
of 12 per cent, for easy and accurate comparison. 

Two of the teak trees from Kurseong division were suspected 
of fungus attack from the appearance of black and brown stain. 
Doubtful specimens were sent to the "Wood Technologist for micro- 
scopic examination who reported that they were heavily attacked 
by fungus. But as their strength figures did not show any 
deterioration and compared well with those for other trees they 
have been included in the averages. Broad dark streaks were 
found in all trees of this consignment. It may be interesting to 
investigate if it is a characteristic of teak grown in Kurseong 
division. 

Kurseong teak is^.on' an average slightly lighter than Chitta- 
gong Hill Tracts teak'being 38 lbs. per cu. ft. while the latter is 
40 lbs. and although it was suspected of fungus attack, was slightly 
superior in strength to the latter. The difference between them 
was however very small. They are therefore combined together 
under the name of Bengal teak. 

Bengal teak. — The specific gravity of Bengal teak (average of 
Kurseong and Chittagong teak) is '56, i.e., about 9 per cent, lower 
than Burma and Malabar teak. Its average weight at 12 per cent, 
moisture content is 39 lbs. per cubic foot. It is about 10 per cent. 
lower in modulus of elasticity and modulus of rupture and about 
20 per cent, lower in elastic limit, compression and hardness. 
But it withstands a considerably higher Max. drop in Impact 
beading. It has alao a slight advantage over Burma and Malabar 
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teak in having a somewhat lower shrinkage, making it more suitable 

for furniture. 

Bengal teak offered no conversion difficulties except slight 
gumming of saw-teeth and knife edges, as in the case of all teaks. 
It machines well, turns well and can be brought to a fine smooth 
surface by hand without any difficulty. It takes a good spirit 
polish. 

(v) Ailanihus grandis, — A specimen log of this species was 
sent to the Forest Research Institute, Dehra Bun, in 1934-35, 
from Buxa division, for tests under project I. No report has yet 
been received. 

(vi) Swin-tonia flonbunda. — A veneer test report on Svrintonia 
floribunda was received from the Forest Research Institute, Dehra 
Dun, as follows: — 

There was every indication that Swintonia floribunda would 
make up into a useful second class plywood but it would have to 
be processed immediately after felling to avoid damage by insect 
and fungus. 

The timber might be suitable for the match industry provided 
factories could get supplies free from inBect and fungus attack. 

Weight of the wood at 12 per cent, moisture content 38 lbs. 
per cubic foot. 

(vii) Carapa moUicceniis , Avicennia officinalis. — 2 logs of been 

(Avicennia officinalis) and 6 logs of pussur (Carapa maluccensis) 
have been despatched to the Forest Economist, Forest Research 
Institute, Dehra Dun, for testing their working qualities and for 
the manufacture of plywood panels from the Sundarbans division. 

(viii) Cryptomerui japonica—Bucklandia populnea, — The fol- 
lowing reports were received from the Forest Research Institute, 
Dehra Dun, on the above timbers: — 

" Trade and other names :• — Bengal — pipit, Assam — dingdah. 

Habit and distribution: — A large tree with a straight cylin- 
drical stem. Found in the Eastern Himalayas in Darjeeling and 
Kurseong divisions and in the Khasia Hills of Assam. 

Characteristics:' — Light reddish brown, lustrous having parti- 
cularly pleasing effect when peeled, inclined to be interlocked but- 
not sufficient to interfere with its conversion into veneers by the 
rotary method. 

The consignment under review appeared to be fast grown. It 
had very little sap wood and there was evidence of the fact that 
this species ib subject to attack by pinhole borers, A sweet odour 

x 
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was noticed while the timber was green, but this faded otrt during 1 
the drying- process. 

Supplies: — Supplies appear to be limited, records showing 
that conjointly the Darjeeling and Kalimpong divisions can supply 
only about 130 tons per year. This figure would not qualify the 
establishing of a factory for conversion of pipli alone. It could, 
however, be used in conjunction with other timbers for the manu- 
facture of plywood. 

Boiling and peeling: — This species offers little or no difficulty 
during the peeling process and subsequent manufacturing stages* 
In fact it is a pleasure to convert and fabricate, very sound con- 
tinuous tight veneers being obtainable without resorting to pre- 
vious boiling treatment or special machine technique. 

Strength (Static bending) : — Average maximum load 86 lbs. 

Glue adhesion: — Average 205 lbs. per square inch. 

Summary. 

Bucldandia populnea is a very suitable timber for manufacture 
of a second grade utility plywood and is worthy of further con- 
sideration. Due, however, to the possibility of attack of pinhole 
borers this species should be converted and dried very soon after 
felling. 

Pipli plywood can be filled, painted, varnished or polished to a 
finish suitable for interior fitments, ceilings shop and office 
fittings, partitions and many other kinds of work. 

As stated above the drawback would appear to be the obtaining 
of supplies in commercial quantities as a result of which it would 
be necessary to Use pipli in conjunction with some other suitable 
species." • • • 

Cryptomeria japohiCa. — Test Kos. 139 and 142.—" Due to its 1 
exceptionally rapid growth (average 3 rings to the inch) it was 
found impossible to produce veneers of Cryptomeria japoteicti from 
Bengal under any circumstances. 

Grown in Japan, Cryptomeria japoniea lends itself to beiftg 
made up into a reasonably good second grade plywood. Unless 
the Bengal variety can be considerably slowed down in its growth 
it cannot be recommended for manufacture into plywood.'' 

(ix) MtGhelia champaca. — The following report was received on 
the champ {Michelia champaca) planks supplied from Bux* 
division to Ishapur Bifle Factory during the year: — 

" The results of the trials of the three chests with fittings have 
■henr& tiiat whereas th« timber champ i» suitable for the repair ©J 
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chests 8. A. art bottoms and suds; it is unsuitable tot the repair of 
chests 8. A. at lids and sides, owing to the tendency of splits and 
breaks appearing at screw holes, and it is unsuitable for the 
manufacture of fittings to chests owing to its being too brittle and 
easily broken. 

It has therefore been decided not to proceed further with the 
use of this timber." 

(x) Cedrela febrifuga, Blume — Cedrela toona, Eoxb. — Two 
pieces of hill toon (Cedrela febrifuga, Blume) and two pieces of 
plains toon (Cedrela toona, Eoxb) were supplied to the Ishapore 
Rifle Factory from Kalimpong division for making machine gun 
chests. The plains toon was found suitable for their requirements. 

(xi) Sal (Shorea robusta) — Black siris (Albizzia odoratissvma) 
— Bishop wood (Bischofia jdvatiica). — The following reports were 
received from the North- Western Railway during the year under 
report : — 

" About 6,000 It. ft. of cornice mouldings were cut from sal, 
black siris and bishop wood and were supplied to them during the 
year 1934-35. After seasoning for about six months, the timbers 
were machined and stdred in their machined timber shed. Only 
about one-third of the quantity mentioned was eventually found 
to be useable, owing to the timbers having twisted and warped. 
They report that the black siris was found unsuitable for railway 
coach work." 

(xii) Lagerstrozmia flos-reginoz. — The following report was 
received from the Forest Economist, Forest Kesearch Institute, 
Dehra Dun, through the Divisional, Forest Officer, Silviculturai 
division, on Lagerstrosmia flos-reginai from Chittagong and 
Lagerstrcemia hypoleuca from the Andamans: — 

" From the tests carried out there seems to be no difference of 
any practical importance between Lagerstrosmia hypoleuca from the 
Andamans and Lagerstrcemia flos-reginai from Chittagong. The 
former is, however, slightly weaker in compression and hardness. 
Both of them have been grouped together under the name of 
" jarul " in the offieial list of trade names." 

(xiii) Swintonia fioribunda (civit) — Sterctdia alata (gorok). — • 
Two logs of civit and gorok were supplied to the Western India 
Match Co. j Calcutta, from Chittagong Hill Tracts division, for 
testing their suitability for match manufacture or any other pur- 
pose. The following f eport was received from ihe firm:— 

" The resnlt of dur trial witE oivU mi gorok for match wood 
kas not turned oni s*tisiacto»y* 

k2 
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Civil can be peeled for splints but is rather hard veneer, surface 
uneven. The quantity supplied was too small for complete teat, 
but from what has been seen in the peeling process, we are not in 
favour of using this species. 

GoroTc is entirely unsuitable on account of its liardness. It 
cannot be peeled. 

Both the species are heavy and therefore hardly suitable for 
case-boards." 

(xiv) Avicennia officinalis (been). — Ten tons of been logs were 
supplied to the Gramophone Company, Bum Bum, for experiment 
in making gramophone boxes, but it was found unsuitable for the 
purpose. 

(4) 'Wood preservation. 

(i) Acmcarpus fraxinifolius .- — The following report on the 
durability tests of 200 treated sleepers of Acrocarpus fraainifolius 
was received from the Chief Engineer, Eastern Bengal Railway, 
Calcutta : — 



Mileage where laid. 


Number 
laid. 


Date when laid. 


Report on the behaviour of 
sleepers. 


296/5 to 296/8 on the main 
line between Barsee and 
Kachna. 


200 


19th September 
1935. 


56Noe.— Good. 
134 No«.— Hair cracks. 
9 Noe. — Slight cracks. 
1 No.— Big cracka. 



The cracks are all longitudinal to the sleepers and appear to be 
originating from spike holes in some cases. 

.:(§) Minor 'forest products. 

(i) Gurjan oil. — Tapping of gurjan oil departmentally as an 
experimental measure was continued in the Chittagong division. 
Different methods have been adopted and it is observed that the 
flow of oil is scanty during the period from June to October. It 
is also observed that the hot weather is the only time suitable for 
tapping. The average outturns of oil for the year by different 
methods are shown below: — 

(1) By local method — 5 seers 4| tolas per tree. 

(2) With lip method— 7 seers 15 tolas per tree. 

(3) Local methods by local tapper* — 4 seers 4J tolas per tree. 

(li) Gurjan oil. — A sample tin of gurjan oil was supplied to the 
Director of Industries, Bengal, from the Chittagong division in 
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1933-34 for teat as to its suitability for paint manufacture but no 
report has yet been received. 

(iii) Bark of Betula, — The following results were obtained from 
the sample bark of Betula species after examination at the Forest 
Eesearch Institute, Dehra Dun : — 

Moisture 46*8 Per cent. 

Essential oil 0-08 „ 

The oil was light greenish yellow in colour and strongly 
smelled of winter-green oil. That it contained methylsalicylate 
was proved by isolating salicylic acid H. P. 154 — 55° C. But the 
oil content appears to be too low for profitable extraction of the oil. 

(iv) The following were supplied to the Principal, Government 
School of Dyeing and Printing, Cawnpore : — 

Bark of Rubia cordifoUa . . . Kalimpong. 
Bark of ChvJcrasia talmlaris . . Kurseong. 
Bark of Geriops roxbwghiano, . . Sundarbans. 

(v) Specimens of the following were sent to the Biochemist, 
Forest Eesearch Institute, Dehra Dun, from Kalimpong 
division: — 

Daibergia stipviacea . . ~i Bark and roots 10 lbs. of each. 
Bniada scandtns . . > Seeds and roots 30 lbs. of each. 

Millettia pachycarpa . . J Twigs and roots 10 lbs. of each. 

(vi) Grass.— 11 different specimens of grasses were sent to the 

Forest Research. Institute, Dehra Dun, from tne Dacca-Mymen- 

aingh division. Ten species were identified as : — 

(1) Eleusine indica. 

(2) Eleusine cegyptiaca, Deaf. 

(3) Eragrostis interrupta, Beauv. 

(4) Eragrostis tenella R. & S. 

(5) Panicum ftavidum, Reta. 

(6) Setaria glauca, Beauv. 

(7) Digitaria longifora, Pers. 

(8) Eragrostis amabilis, W. A. 

(9) Eragrostis stenophylla, Hochst. 
(10) Paspalum serobiculatum, Lin. 

The eleventh specimen could not be identified for want of flowers. 

(6) Paper pulp. 

(i) Arrangements were made to supply one ton of gengwa 
{ExcfBcaria agallocha) from Sundarbans division. 
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(ii) One ton of mabita< (Maearanga denticuUita) timber without 
bark was sent to Forest Research Institute, Dehra J)un, from 
Lataguri for mechanical pulp experiments. 

(iii) Mitenga (Bambusa tulda) 5 tons. 

Dolu (Teinostachyum dullooa) 5 tons. 

KaliseH (OxyteTianthera auricvXata) 2 tons. 

The above bamboos were sent to the Forest Research Institute, 
Dehra Dim, during the year 1935-36, from Chittagong Hill Tracts 
division, for further test of paper pulp, but no report has yet been 
received. 

(7) Tarn, 

The Superintendent, Bengal Tanning Institute, informed us 
that the five maunds of gotan (Cericps roxburghiand) bark sent 
from the Sundarbans division were distributed to different tanners 
through the Indian Government Trade Commissioner at Hamburg, 
but none of the tanners was interested. 



(8) Wood working. 

(i) Svintonio, fioribwf4a — Sterculia alula. — Sample logs of the 
above species from Chittagong Hill Tracts division were supplied 
to Messrs. Mansfield and Sons, Calcutta. They are interested in 
Swintonia fioribunda only and hope to be able to introduce it on 
the market but the price f .o.r. Calcutta is against it. 

(ii) The following samples of timbers were supplied from 
Kalimpong division: — 

(a) Birch (Beiula spp.) to A. C. Mohamed, Esqr., Calcutta. 

(b) Birch (Betula spp.) and hill malata (Mallotm nefglentis) 

timbers to Messrs. Bharat Industries, Howrah. 

(c) Lampati (Duabanga soimeratioides) planks %> Messrs. 

Mansfield & Sons, Calcutta. ■*'..■ 

(d) Hill and plains Tnalagiri (Cinnamomwn ceeufadapkne) to 

the Manager, Army and Wavy Stores, Calcutta, 

(«) Svndri (Heritlera spp.) to the Calcutta Port Commis- 
sioners, for the road way p# the Howrah Bridge, 

(jjg) Jo mm m fte specimens of s*J ffimt vfattta) 
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(9) MisctUaneou*. 

(i) Pneumatic equipment for bullock carts. — A cart equipped 
with. Bunlop pneumatic tyres was tried in the Dacca-Mymensingh 
division for the extraction of poles. The Divisional Forest Officer 
reported that it was unsuitable owing to the nature of the country. 

(ii) The usual liaison was maintained with Divisional Forest 
Officers, the Timber Advisory Officer to the Railway Board, the 
Timber Adviser to the High Commissioner, India House, London, 
and the Forest Research Institute, Dehra Dun. 

(iii) We have continued our efforts to get freight rates redoped. 

Box and match woods were given all round reductions from 
Buxa division. Siris (Albizzia proctra) and udal (Stercylia 
villosa) were included in the special rates, and toon (Cedrefo toona) 
was included after the close of the year. 

Reduction in the firewood rates on the Dacca-Mymensingh 
division was also secured, and negotiations were continued beyond 
the close of the year. 

Railways and Steamship Companies are generally unwilling to 
consider reductions in freight unless we can offer considerably in- 
creased business, and this is not always possible owing to limited 
supplies. 

BIHAR. 

I. — GENERAL WORK OF ADMlNISTItATKW. 

The Forest Research Officer, who was also the "Working Plan 
Officer, held charge of the Utilisation Branch. During the year 
under review he lost the assistance of the Utilization Ranger who 
was sent to Kolhan division for over six months, and consequently 
worked under handicap. 

II. — GOHMX&CIAL Aim ExPBailCENTAI, A iHTVl l' lK B. 

Grading rulet for JFtTnoer.^-These rules, compiled last year 
upon tfce Empire rules lor sawn timber, have now been reviae<l to 
include Burma teak grading rules for squares, Burma, rules for 
logs, specifications for railway sleepers, and rules for poles based 
on those drawn up at Dehra Dun for electrical purposes. They 
tjtuis coyer the whole field of timber extraction and sale. Delay 
has occurred in pwtfng, but jtygr are now to be produced in 
pocket hoo£ form, 
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Railway freights. — Last year substantial freight concessions 
were obtained for poles extracted from long leads under thinnings 
schemes in Porahat and Kolhan divisions. This year simliar con- 
cessions have been granted to stations of Chaibassa division. 
Representations have also been made for reductions in charcoal 
freight to Calcutta, and there is reason to believe that these will 
be successful. The aim is to place all thinning material as poles 
or charcoal upon the Calcutta or colliery markets from leads of 
15-20 miles from the nearest railway stations, or even more in the 
case of charcoal, leaving firewood to be extracted from the nearer 
distances. 

Publicity and propaganda. — It was with regret that we 
expressed inability this year to take part in the Industrial Exhibi- 
tion held in Ranehi, owing to the absence of the Utilisation 
Ranger on whose shoulders falls the task of organising the exhibits. 
At the Divisional Forest Officer's request, twenty 2' sample planks 
of commoner Bihar timbers were sent to the $antal Parganaa' 
Agricultural Exhibition. Upon each plank was posted a descrip- 
tion of its uses, weight and working qualities. Photographs of the 
Bihar Ascu white-ant attack experiment were also included. 

Towards the close of the year, the Editor of Industry, Calcutta, 
requested an article on Bihar timber for the special July issue 
which he was devoting to the Wood Industry. This was done. 
The useful summary on {< Seasoning of Timber " from the Burma 
Hand Book was also sent in, illustrated by the Forest Research 
Institute poster. "With the Forest Research Institute's own 
valuable extensive contributions, the issue forms a very useful 
summary of much information hitherto only found scattered in 
many books, and our Utilisation ledger files will receive much 
additional information," 

Posters. — The criticism levelled at the Institute last year for 
sending to the Patna Exhibition original Utilisation posters, 
which unfortunately got spoiled by rain, instead of reproducing 
them by the hundred, for posting up in all Range Offices and 
timber depots, has borne abundant fruit. Four extremely useful 
posters on " Seasoning of timber ", " Tool handles *', " Treated 
wood " and " Strengths of Indian timbers " have been produced, 
and these have been converted in this Province into linen backed 
wall pictures, for distribution to all Divisional Forest Officers, and 
Range Officers, P. W. D. Engineers, Engineering Colleges, 
District Engineers, District Officers and selected private firms. 
District Magistrates, and Engineers are being requested either to 
display them in their offices in prominent places or to send them 
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to some one in their jurisdictions, who may find uses for them. In 
this way it is hoped to disseminate widely throughout the Province, 
knowledge on the proper treatment of timber which the Institute 
has discovered for us. Only in ways such as this, and by increas- 
ing propaganda, can the full benefits of -the Institute become 
widely known and brought into universal practice. The Patna 
Exhibition last year, followed this year by the Lucknow Exhibi- 
tion, has brought the Institute into direct contact with wood users. 
As long as the Institute through local utilisation officers supports 
such exhibitions, one need never fear that they will lose contact 
with the needs of the people. 

Enamelled signboards advertising . — Bihar forest products were 
exhibited in the following East Indian Railway stations; — 
Howrah, Burdwan, Kaneegunge and Jheria. 

i 

Summary of Results. 

In pursuance of the utilisation policy, the Utilisation Officer 
surveyed markets and established contact between the forest pur- 
chasers and markets with the following results: — 

Buxar Jail. — In the previous year a consignment of sal sleepers 
and scantlings passed through the Utilisation branch to the Buxar 
Jail. The consignment was found unsatisfactory and much of it 
was rejected by the Jail. Absence of precise grading rules was 
responsible. This unfortunate experience gave the necessary 
stimulus for collecting and editing more efficient rules which will 
be used henceforward whenever necessity arises. In the year 
under review, another consignment was bought by the Jail. The 
consignment was passed according to the new rules and the Jail 
expressed satisfaction. 

Tatas market. — The Utilisation Officer visited the different in- 
dustrial firms in Tatanagar. The visit to the Tata Iron and Steel 
firm enabled him to make a survey of its timber requirements. 
The firm regularly buys teak, botuum, champ, padauk, sal, a little 
bija and semul. Bonsum and champ are used in large quantities 
for making patterns. Teak, padauk, and bija are used for furni- 
ture. Sal is used as railway sleepers and as shoring boards. 
Semul is used for centering oven arches. 

Teak and padauJc cannot be replaced altogether by any furni- 
ture wood of Bihar, as the size of squares wanted is not found in 
sufficient quantity. Sal supplies are obtained from this province. 
The annual requirement of semul is 100 tons, the whole of which 
order was secured. A trial order was also placed for a wagon load 
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each of ckilbil (Holoptelea integri folia) aad gumhar from tfc* 
Palamau division, to be used for pattern waking. These two woo<Js 
have qualities similar to that of bonsum and champ ; they are 
light, even grained, easily workable, and less responsive to seasonal 
swellage and shrinkage. If in practice these woods are found 
suitable, sustained supplies can be arranged from Palamau division 
to satisfy the requirements of this firm. 

Grouped around Taias, several subsidiary industries dependant 
on them for iron and steel have sprung up. The Indian Wire 
Products, Ltd., consume large quantities of salai for making small- 
kegs, and these have hitherto been obtained from Zamindari 
forests of Palamau. With the inevitable decrease in supplies from 
these sources, Government forests will be called upon to make up 
the deficiency. The Indian Cable Company uses 200 tons of 
Andaman dhup annually for Cable drums. Semul, chatni 
(Alstonia sckolaris) and Albizzia stipulata could be used as substi- 
tutes, but supplies are inadequate. Salai from Palamau has been 
tried but is too heavy. 

The Agrico Company buys geon (Exccecaria agalhcha) from 
Bengal. Semul could be used as a substitute for this wood also. 

Boxwoods. — Several enquiries for boxwoods were also received 
from Calcutta. It is evident that as India becomes more indus- 
trialised, the demand for boxwoods is bound to increase. Without 
wishing to encroach too much on the Calcutta market, the natural 
outlet for Bengal, Assam, Burma and Andaman supplies, we 
should at least attempt to satisfy the needs of our own Province. 
Kolhan division is favourably situated for supplying in this respect 
and the Samta Valley in Saranda. 

Planing and planking woods. — These woods include gumhar, 
ckilbil, bhurkund [Hymenodictyon excelsum), kadam and champ. 
One market has already been indicated at Tatas. Other enquiries 
from Calcutta show that there is considerable scope for gumJiar for 
light furniture. One man wanted 4,000 tons annually in order to 
make cheap sandals for export to Japan to compete with those 
imported now from China. I reluctantly recommended bonsum 
from Assam as we could not supply. Plantations could usefully 
be made in Kolhan and Palamau for supplying the demand. 

Teak,— This wood is always in demand for furniture and 
constructional work and it is advisable to create plantations to 
supply part of it. Palamau is favourably situated for supplying 
the Gangetic Plain and the United Provinces where apparently 
teak is cut back by frost. Saranda and Porahat might add their 
quotas. 
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Plantation aim.—X modest aim would be to supply 1,000 tons 
each annually, of boxwoods, planking woods and teak. Reckoning 
one ton sawn to be equivalent to 1\ trees of 6 ; girth, and fifty 
trees* to the acre— 30 acres of plantation of each class might be 
created each year. 

Hardwoods. — Attempts were made to introduce asan, karam 
(Adtna cor di folia), bija, and tins from Singhbhum into the 
Bareilly market, but the freight proved prohibitive except in the 
case of karam for which a market might be found. 

An order for -| ton of asan planks of 6 ff — 11" and ll ff and over 
was received. Despite our best endeavours enough planks could 
not be collected to specification. The trees though big enough, 
over 7' girth in the marking lists, were hollow or forked, legacies 
from former heavy fellings, so that few planks wider than 11" 
could be obtained. Delay occurred in signing the lease and con- 
version by the contractor did not take place until February, though 
permission for advance fellings was given. Degrade in seasoning 
in consequence set in, resulting in excessive splitting especially in 
the thicker planks of over 1* thickness. 

The open gable end of the seasoning shed was a contributing 
factor as the hot winds of March and April beat down upon the 
stacks below. In future, felling must take place in the rains. 
and conversion then or early cold weather, if success is to be 
expected. 

A plywood merchant of Calcutta enquired for a sample of wood 
named " pepro ". It was identified as Gardenia latifolia, which 
was not available in the size wanted. Chilbil as a substitute was 
suggested. The enquiry resulted in an order for chilbil to the 
Divisional Forest Officer, Palamau division. 

Another firm from Calcutta enquired for " pepro ". A sample 
of Mitragyna parvtfolia was sent as a substitute. No reply has 
been received. 

Messrs. Mullik .& Co., of Patna, at their request, were supplied 
with a piece of siris square fpr the manufacture of gunstocks. 
Results are awaited. 

Brush-backs. — Samples of the following species were sent to 
Messrs. The Brushware Ltd., Cawnpore, for testing for manufac- 
ture of brushbacks : - — 

1. Ebony (Diospyros melanosylon). 

2. Satin wood (Chloroxylon sivietenia). 

3. Sissoo {Dalbergia latifolia). 
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4. Bhurkund (Hymenodictyon eacehum), 

5. Ckilbil (Holoptelea integrifolia). 

6. Siris (Albizzia procera). 

7. Gumfiar (Gmelina arbor ed). 

8. Kaka [Bridelia retusa). 

Ebony, satinwood and sissoo were pronounced to be suitable for 

high class (toilet) brushes; bhurkund and chilbil suitable for kit 
brushes, and the others for miscellaneous brushes. Sample brushes 
have been added to our Economic Collection. Although Indian 
manufacturers pay a good price, their consumption appears to be 
small. 

Enumerations of hardwood species made in Saranda and Kolhan 
the previous year has enabled us to work out a scheme for supplying 
these annually and a contractor has been offered a three year lease 
monopoly. Asan finds a ready market, so also does bija. Karam 
and Mitragyna, mango and jamun are not so well known, but by 
concentrating sales through one man it is hoped to get the sales of 
these and lesser important species worked up. 

Uses of lesser known timber. 

Palawan division. —Messrs. F» N. Gooptu & Co.' a report on 
timber sent to them in September 1935 was received during this 
year. These were tested for suitability for the manufacture of 
pen-holders and pencils. The report is as below : — 

. . I are porous and coarse grained and not suitable. 

Bhurkund. — Bather suitable for pen-holders and very cheap 

quality pencils but not as good as the two following. 
Wrightia tomentosa'...' ) Very close grained, moderately 

Holarrhena antidysenterica. ) soft and work up to a fine 
smooth surface and as such are moat suitable for pen-holders. 
For pencils they are hard and the white colour is a draw- 
back for use in superior qualities. They can, however, be 
used for cheap qualities with a good result. 

Foreign Market.— An attempt was made to create a market for 
Singhbhum asan (Indian laurel) and Palamau satinwood in 
England, and for satinwood in Japan. There was no immediate 
demand in the English market, whereas Japan placed their order 
with Madras. 

Tool handles. — Our efforts to secure a contractor for making tool 
handles of dhaura, kusum, dhaman, kendu, asan and sidha have 
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advanced a stage nearer to success, A man of Ranchi, well versed 

in mechanical engineering, is getting keen and promises to set up 
a plant next cold weather. All the information which could be 
collected has been placed at his disposal. The recent pamphlet 
written on yon (Anogeissus acuminata) by the Burma Utilisation 
Officer is proving of great assistance, and the Forest Research 
Institute have also been very helpful. Emphasis is laid on the 
necessity for efficient seasoning prior to fashioning. 

Palamau division. — A report was received from the Chief 
Mechanical Engineer, Bengal Nagpur Railway Workshop at 
Kharagpur, about the suitability of various timbers of which tool 
handles were sent for testing. It is given below: — 



Name of specie*. 



No. of 
handles 

tested. 



Remarks. 



Kusum (8ehlekh«ra trijuga). 
Sledge hammer shafts 

Hand hammer shafts . . 
File handles . 

Dhaman (Orewia tiliaejoiia). 

Sledge hammer shafts 

Hand hammer shafts . 
File handles 

Dkaura (Anogeis«u« latifatia). 

Sledge hammer shafts 
Hand hammer shafts . . 

File handles . . 

Bkarul (CUoroxylon swictenio). 

Sledge hammer shafts 

Hand hammer shafts . 



File handle 



Put in service on I4th October 1835. 

One still in service in September 1 936. 

Found satisfactory. 
Ditto. 
Suitable for shop use but requires to be 

a little smaller and fitted -with 

ferrules. 

Put in service on 14th October 1936 
still in service in September 1936 
and found satisfactory. 
Ditto. 

Same remarks as under htaum. 



No good. 

Better than our present issue; should 

be given a further test. 
Same remark as under kusum. 



One tried in smithing work and broke 
in 2 houia time and the other is still 
in service good. 

One tried in levelling tube ends and 
broke in half an hour time and the 
other tried is caulking from 23rd 
January 1936 to 26th February 1936. 

Good. 

Quite suitable for shop use but must be 
fitted with feirules. 



8ize of sledge hammer shaft* 
Size of hand hammer shafts . 
File handle* J . . 



3 ft.Xli inchxlj inch. 
1 ft. 6'XlJin. xl in. 
6 inches long. 
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The report on dhaura and bkarvl is rather surprising and may 
be due to timber not being- seasoned properly. An enquiry was 
made if there were any knots in the shafts supplied and it was 
reported there were no knots in any of the shafts. Later it was 
reported that the kusum sledge hammer shafts were still in service 
in December 1936. 

Pieces of following timbers were sent to Behra Dun foT making 
up as tool handles for museum specimens: — 

(a) Kendu (Diospyros melanoxylon), 

(b) Sidha (Lagerstrwmia parvi flora). 

(c) Dkaura (Artogeissus Idtifolia). 

(d) Kusuih (Schleichera tfijuga). 

(e) Asan (Terminalia tomentosa). 

(f) Dhaindn (Gfrewia tilimfolia). 

Poles. — Owing to the high price of copper wire this year y the 
Telegraph Department contracts were upset, and the Darbhanga- 
Laheriasarai scheme for using Ascu pressure treated sal poles fell 
through. The Keonjhar State scheme appears also to have falle* 
through for the same reason. 

The price of steel which has risen 50 per cent, in last six 
months has stimulated the demand for Ascu electrical transmission 
and service lighting wooden poles. Several enquiries have been 
made. Had treated stocks been available the whole of the Dar- 
bhanga order for 350 poles could have been secured. A part of 
the Ranchi extension order has also been lost for the same reason 
though there are prospects of securing the remainder of it. Orders- 
towards the close of the. year were placed for collecting 600 poles 
for keeping in stock against anticipated orders. 



(1) Wood technology. 

Nil. 

(2) Timber seasoning. 

With the object of demonstrating the method of air seasoning, 
a seasoning shed has been constructed for Its. 600 at Chhipadohar 
in Palamau division where forest purchasers can season planks and 
boards at a nominal charge. 
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($) Timber testing. 
Nil. 

(4) Wood preservation. 

Messrs. Callender's Ascii preservative plant was transferred 
from Kodarma to Chippadohar, in anticipation of securing tn«f 
Telegraph order. It has lately been sent to Singhbhum for elec- 
trical pole treatment. 

(5) Minor Forest Produce. 

Match woods. — Although enquiries were received, negative 
replies had to be given as our soft wood resources were inadequate. 

Paper pulp. — Palamau bamboo forests are being partly utilized 
for paper pulp. A paper mill is reported to be in erection at 
Debri~on-Sone. This will lead to more utilization of the bamboo 
of Palamau division. 

(6) Paper pulp. 
Nil. 

< (7) Tans. 

Nil. 

(8) Grasses. 

An enquiry was received from England for supplying samples 

of grass mats. Samples of sabai mats have since been sent and if 
approved good business should result. 

Fodder grass.— With the object of ascertaining the distribution 
and quality of fodder grasses, a large number of grass specimens 
have been collected and identified. Those growing extensively will 
be tested for food value and palatability. 

(0) Say. 

Palamau division. — The export of hay from the division has 
developed considerably of recent years, through the enterprise of 
the lessee. Andropogon cont&rtus is exported as the standard hay. 
The spear is removed by knocking it off as each handful is cut. 
" Blue " grass (not identified) makes the best quality hay. A 
coarse gTass with thick stalk growing along the nala banks makes 
another good hay. Standard hay was sent to the Agricultural 
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Chemist at Sabour for analysis the- result or wjucn is given 
below : — 

Local composition. Digestible constituents. 

Percentage on dry matter. Percentage on dry matter. 

7-66 Moisture % (in air dry sample). 0-98 Ether extract %. 

1*42 Nitrogen %. 4-43 Protein %. 

20 Ether extract %. 12*61 Fibre %. 

8-9 Crude protein %, 30-45 Nitrogen free extracts includ- 

22-9 Crude fibre %. ing carbohydrates. 
51-6 Nitrogen free extracts includ- 35 ' 2 Starch equivalent per 100 lbs. 

ing carbohydrates. 
14-63 Ash %. 

Chemical analysis shows that the grass has good value for stock. 
Samples of various other grasses were also sent for analysis and a 
small quality of each to Dehra Dun for identification but no reports 
have been received so far. 

(10) Wood working. 

Nil. 

(11) Misce llaneous . 

Floating, — For some time past, the Forest Department has been 
endeavouring to develop the floating of forest produce down the 
larger rivers of Bihar. Unfortunately most of them are in- 
terrupted in their courses by fields of rocks forming dangerous 
rapids, which render them un-navigable. The cost of improving 
the floating facilities by blasting out such rocks has till recently 
been considered prohibitive. The north Koel, for example, which 
drains Palamau division running northwards into the Sone, and 
later into the Ganges .near Patna, is very favourably situated for 
development, but a-n.. original estimate of two lakhs, coming at the 
time of the world depression was an effective bar to progress. 

Experiments this year have shown that the full width of the 
river need not be cleared. A channel 20' wide and three quarters 
of a mile long has been driven at Kechki through the lowest of 
several fields of rocks in this river, at a cost of only Rs. 530, and 
it is now expected that the whole river can be made floatable for 
less than Us. .10,000. A trial snake-like raft of bamboo bundles 
tied nose to tail recently successfully negotiated the newly pre- 
pared channel. 

With the completion of the project the people of Patna and of 
the thickly populated Gangetic Plain in the neighbourhood will 
be enabled to purchase, at a much reduced cost, poles and bamboos. 
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The raw materials for building comfortable homes in which to live, 
and to use firewood instead of cowdung for cooking. After food 
and clothing, nothing is more essential to their happiness. New 
paper mills using bamboos as raw materials will also greatly 
benefit, while the Department itself can look forward to increased 
revenues from hitherto comparatively inaccessible areas. 

A contractor in Porahat encouraged by our departmental efforts 
at floating bamboos in the Southern Koel last year has this year 
rafted 25,000 bamboos to his own and to our advantage. 

Miscellaneous. — -Mr. S. Kamesam, the Timber "Development 
Officer of the Forest Research Institute, paid a hurried visit to 
Ranchi and interviewed the Superintending Engineer at Ranchi 
with the writer in-order to work out schemes for a more rational 
and extensive use of Indian timbers. 

Utilisation Conference at Dehra Dun. — A Utilisation conference 
was held in March at Dehra Dun, and was attended by delegates 
from nearly all of the Provinces in India including this Province 
and also some of the more important States. It is the first con- 
ference held for at least fifteen years and signalises a bolder Utili- 
sation policy throughout India. Every Province agreed to make 
Utilisation the special responsibility of one of its officers. A 
special Timber Development Branch was opened at Dehra Dun 
from April 1st, which will be responsible for producing designs, 
plans and estimates for bridges and buildings of treated timber. 
These, especially those for bridges should be very useful to engi- 
neers. We can scarcely expect them to use structures of timber 
unless we make it easy for them to do so. 

Bengal brought forward a proposal, which had been suggested 
by this Province eighteen months previously in the Institute's 
Triennial Report, namely that a Utilisation Branch and showrooms 
for the Provinces interested, should be opened in Calcutta. This 
proposal was carried unanimously in committee by the representa- 
tives of Bengal, Bihar and Assam and was accepted by the Con- 
ference. The Andamans will probably also co-operate. Details 
are now being worked out for submission to the Governments of the 
Provinces concerned, and to the Forest Research Institute. 

BURMA, 
t.— General Work of Administration. 

The post of Forest Economist was held by Mr. M. N. Gallant, 
Deputy Conservator of Forests, from 1st April to 15th May 1936, 
when he was relieved by Mr. H. A, Maxwell, Assistant 
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Conservator of Forests, who held charge of the post till 10th 
November 1936 and by Mr. Gallant for the rest of the year under 
report. 

II.— Experimental Activities. 

(i) Summary of the chief activities of the year under report. 

2. The chief activities of the year are summarised below, the 
details being given later in the sub-sections concerned: — 

(a) Arranging for supply and passing of: — 

5,000 B. G. pyinkado (Xylia dolabriformis) sleepers for 
the Karachi Port Trust through the North Western 
Railway. 

73,000 B. G-. pyinkado sleepers (3 years contract of 
which 47,000 supplied during the year) for the North 
Western Railway. 

8,000 special-size pyinkado sleepers lor the North 
Western Railway, Karachi. 

(6) Passing 1,920 tons of Indian 1st class quality teak squares 
according to the Seaman-himaye Rules for the Grading 
of Teak squares for the North Western Railway. 

(c) Arranging for the supply of samples of cross-arms for 

telegraph poles of pyinkado, padawJt (Pterocarpus 
macrocarpus) and in-kanyin (Diptero carpus spp.) for 
the Post Office Stores Department, London. 

(d) Conducting experiments in conjunction -with Princes 

Risborough on the variation of moisture content of 
in-kanyin and teak strips during transit to England. 

(e) Arranging for supply of teak samples to Princes Risborough 

from various forests to study their comparative 
qualities. ■'" 

(f) Arranging for supply of samples of teak, taukkyan 

(Terminalia tomentosa), in-kanyin, padauk and pyinkado 
to Princes Risborough for natural durability and fire- 
proofing tests. 

(g) Conducting tests on the efficacy of different preservatives 

against white ant attack on timber both at Rangoon 
and Pyinmana. 

(h) Conducting* further experiments on end-ocating teak logs 
at Kyetpyugan Depot, Insein division, with various enj-r 
coating mixtures. 
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(*) Arranging for supply of teak samples of varying rates of 
growth from different forest areas for strength testa at 
Dehra Dun. 

(j) Arranging for supply to the Burma Railways a sample 

consignment of kanazo (Heritiem fames) sleepers from 
the Delta division for trial. 

(k) Working up further data in connection with future 

royalty proposals. 

(I) Revision of the Standard for Jungle Rejection of Teak logs. 

(w) Preparation of notes on a tour through India to study the 
timber market. 

(n) Investigation into the control of matchwood supplies and 
revision of royalty rates. 

(o) Answering miscellaneous enquiries on Burma timbers, lac, 
cutch, paper pulp, bamboos and other minor forest 
produce. 

3. During the year under report about 3 months were spent 
on tour — two months in India to study the timber market and one 
month on sleepers passing, collection of logs, etc. 

4. The only new publication of the year was Economic Series 
Pamphlet No. 9, " Note on yon as a hammer handle wood ", a 
concise summary of the properties of yon, its avaibility, milling, 
seasoning, costs, prices, etc. 

In addition, a print of the " tentative rules of the Standard for 
Jungle Rejection of Teak logs was circulated to Forest Officers and 
firms interested. 

(ii) Details of activities. 

(1) Wood technology. 

5. As in previous years there were no additions to the standard 
collection of timber specimens authenticated by botanical specimens 
due to the post of the Forest Botanist being held in abeyance. 

6. Hand samples, 6 ff x Z" x ^ f of the more important economic 
timbers were supplied to many enquirers in Burma, India, the 

United Kingdom and elsewhere. 

7. Routine identifications of timbers were carried out for 
numerous enquirers. The more common timbers were identified 
by hand lens examination in Rangoon. Microscopic examination 
was carried out at Dehra Dun, to whom acknowledgments are due 
for help given. 

1.2 
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Timbers for which identification was called for during the year 
include the following: — 

Nahe — Lannea grandis. 
Thitpice—Elceocarpus sp. 
Thitni—Amoora rohituka. 
Lelun—Sapium sp. 
Chiny ok — Garuga pinnate. 
Didu — Bombax insigne. 
Teak — Tectona grandis. 
Taukkyan — Terminalia tomentosa. 
Pyinkado—Xylia d&labriformis. 
Bambwe—Careya arborea. 
In-kanyin — Dipterocarpus spp. 

8. Two pieces of kanijin (Dipterocarpus spp.) were sent to the 
Conservator of Forests Research, Forest Research Institute, 
Kepong, Selangor, F. M. S., for marine borer tests. 

9. During the year under report 107 pieces of teak from 
different forests were sent to Dehra Dun to study the strength of 
teak of different rates of growth. 

10. Samples of teak from different localities in Burma were 
sent, to Princes Risborough to study their qualities for dealing with 
enquiries as to the variation in the quality of teak appearing on 
the British market. The report, on these samples was received 
during the year under report and circulated to the teak lessees 
who contributed the samples. 



(2) Timber seasoning. 

11. AH kilns gave satisfactory service throughout the year. 
The three large fan kilns dealt with 31 runs cubing 11,717*8 eft. 
as against 31 runs cubing 11,781-3 eft. in 1935-36. Twenty-eight 
of these runs were of yon (10,763'8 eft.), 2 of yinma (Chukrasia 
tabularis) (6520 eft.) and 1 of taukkyan (Termmalia tomentosa) 
(302'0 eft.). 

12. The 75 eft. fan kiln did 12 runs cubing 826' 1 eft. as 
against 12 runs cubing 870*2 eft. last year. The runs included 4 
of kanyin, 1 of pyinkado, 2 of binga (Mitrragyna diversifolia) , 4 of 
"hnaw (Advna cordifolia) and 1 of padauk (Pterocarpu$ 

' macrocarpus). 
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13. The 5 eft. model kiln was used for experiments on the 
efficacy of a number of compounds for end-coating timber during 
kiln-seasoning. 

14. Actual running expenses, exclusive of depreciation, were 
Us. 17,184-6-9 as against Rs. 17,219-10-6 for 1935-36. The total 
expenditure of the section inclusive of depreciation charges was 
Es. 20,910-14-9, of which Rs. 15,390-14-9 is directly chargeable 
to the cost of producing 12,543*9 eft. of seasoned timber at the 
rate of Re. 1-3-8 per eft., as against Re. 1-3-4 last year. The 
figure is satisfactory when it is borne in mind that almost all the 
timber dealt with was 2\" thick. It is estimated that for V boards, 
the seasoning charges can be reduced to as low as 6 annas per 
eft. 

15. Notes on some of the runs are given below: — 

Taukkyan (Terminalia tomentosa). — The charge consisted of 
!£■* boards in varying widths to 16 ff . The moisture content was 
reduced from 38'0 per cent, to 115 per cent, in 21 days with no 
appreciable degrade. The new process recommended, of frequent 
steaming treatments, was employed. 

Kanyin (Dipterocarpus spp.). — Four runs on 1^" flooring strips 
were made. Results indicate difficulty with timber green from 
the saw, but the drying of partly air-dried stock is easier, quicker 
and produces better material. A severe schedule was found to be 
better than a mild one, but the temperature should not be raised 
too high. Humidity should be kept low. 

It would seem that timbers containing oleo-resins, such as in 
and kanyin, should be air-seasoned for six weeks prior to kilning. 

Pyinkada {Kylia dolabriformis).~~Tlh.Q charge consisted of 3| ff 
planks specially cut for telegraph arms for shipment to England. 
Owing to the thickness of the timber, a mild schedule was main- 
tained. It took 70 days to dry from 50 to 20 per cent. It would 
appear preferable to air-dry thick material of this sort down to 
30 per cent, prior to kilning. 

Padauk (Pterocarpus macrocarpus) . — The load was of 1\" 
boards of widths varying to 17 ;/ . It took 19 days to dry from 22 
to 10 per cent., with very little degrade. 

16. A special study of various methods of kiln operation was 
started during the year. A 2\" run of yon was subjected to the 
method of day heating and over-night cooling. Preliminary 
results indicate that drying by this method is slower with material 
of this thickness than ie the case with the method involving 
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continuous heating, though there may be a saving in power and 
steam. Farther investigation is being made. 

Other methods of kiln operation to be tried ont include 
Oscillating treatments of temperature and humidities at fixed 
intervals and periodic reversal of air circulation. 

17. Air seasoning. — The recording of data on several yon stacks 
carried over from last year was continued until they were either 
taken over by the workshop or sent to the kilns to finish off the 
seasoning. Eighteen further stacks of the same species were 
erected and placed under observation during the year. Of these 
seven were later unstacked and the seasoning completed in the 
large kilns, as an urgent call for the timber ^aa made by the 
workshop. In addition to yon, five other species, hinga [Mitragyna 
diver si folia), hnaw [Adina cordi folia), pactauk (Pterocarpus 
TK&ctocarpus), taungthayet (Swintonia ftoribunda), pyinkado 
(Xylia dolabriformis) were also handled for general air-seasoning. 
Two of the species, taungthayet and ■pyinkado were taken over by 
the workshop, while the remaining three species are still under 
observation. 

18. In connection with the storage of all timbers in the storage 
sheds, sample boards are now placed in each pile and they are 
weighed and measured from time to time so that the actual drying 
rate of each pile is on record. 

19. The research work on teak has been concluded and the 
results are being analysed and will be dealt with in a separate 
report. 

Similar work on Jcanyin was commenced during the year. 

20. Ventilation in the air-seasoning sheds. — -Data collected 
indicate results of some importance that will have to be applied 
in future when air-seasoning our timbers. A report will be drawn 
up when time permits. 

21. Seasonal variation of moisture content earperiments.- — This 
experiment has been in progress sufficiently long enough to permit 
of useful deductions being drawn and was therefore brought to an 
end with the close of the year. The results are being analysed and 
will be written up in the form of a bulletin to be published later. 
The publication will include the results obtained for the com- 
panion tests on the moisture recovery of kiln samples. 

22. One of the large kilns was prepared for Dr. Kapur's pro- 
posed visit to demonstrate his new method of kiln drying. The 
interior walls of the Mln were painted with a moisture proof paint 
to nrevent loss of heat through the walls. 
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23. An Electric Moisture Meter was purchased from the Forest 

Research Institute, Dehra Dun. This instrument is designed and 
constructed at Dehra Dun. A series of tests with Burma woods 
will he carried out. 

24. Tests on the moisture content changes during shipment. — 
A further attempt was made during the year to study the moisture 
changes in timher during shipment to England. The consignment 
consisted of kanyin flooring, made up into 4 bundles, each bundle 
having a different moisture content but the pieces in the indivi- 
dual bundles having the same moisture content. From the results 
recorded by Princes Risborough, it appears that the technique is 
satisfactory, but the main object of the experiment was defeated 
by stowing the bundles among other material and not with the 
same kind of cargo. It is suggested that the experiment be 
repeated with bundles actually buried in similar material. 

(3) Timber strength testing. 

25. A consignment of 4 logs of thinwvn {Millettia fendula) 
was sent to the Forest Research Institute, Dehra Dun, during the 
year for tests under Project VIII — Plywood and Veneers. 

(4) Wood preservation. 

26. In view of the failure of last year's experiment on the 
efficacy of different preservatives against white ant attack an 
attempt has been made this year to carry out the tests on better 
lines. Two species of timber have been used, viz., kanym 
(Dipterocarpus spp.) and taungikayet (Swintonia floHbunda) and no 
less than 11 preservative mixtures. One set of treated samples 
has been put down at the Government Timber Depot in September 
1936 and a similar set in the grounds of the Pyinmana Forest 
School. The soil where the samples are put down was heavily 
infected with termites and as the samples were arranged to give 
the maximum amount of infection satisfactory results may be 
expected from the test. Both in Pyinmana and Rangoon stout 
fences were erected around the experimental plots. 

27. End-coating tests. — A re-inspection was made during the 
year of all end-coated logs and controls in Kyetpyugan DepSt. 
Definite results are not likely to be obtained until the logs have 
come through another hot weather but the conclusions arrived at 
irom this inspection are: — 

(1) Xylotex— is by far the most suitable preparation for end- 
coating logs left in exposed conditions. Very little, it 
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any change was noted on logs treated with this 

preparation. 

(2) Seekay Wax — is of doubtful value as it appears to flake off 

when exposed to the weather. It also quickly comes out 
of deep cracks so that further splitting is not checked. 
Seekay wax possibly has some effect in preventing fresh 
splitting. 

(3) Aluminium paint—this paint did not appear to have any 

effect at all as it was all washed off during the rains. 

(4) Xylotex G\ 10 & Seekay Wax (solid) were also tested out 

in the kiln. It appears so far that there is little to 
choose between them. Both compounds stood up effec- 
tively to drying temperatures up to 160° F. Above this 
to 180° F, there was slight blistering and peeling in 
both cases. Further tests are being carried out. 



(5) Minor forest produce. 

28. Lac. — Samples of dry and wet gyo (Schleichera trijuga) 
lac from the Shan States were sent as usual to the Indian Lac 
Research Institute, Namkum, Bihar, for experimental work. 

29. Cutch- — Information about supplies of eutch likely to be 
available during 1936-37 was collected and given to a firm dealing 
in cutch. A cutch conference was held at Minbu during the year 
which was attended by a representative of Messrs. Finlay, 
Fleming & Co., and Mr. A. R. Yillar, Conservator of Forests. 

30. At the request of Messrs. The Bombay Burmah Trading 
Corporation, Ltd., a*, short note on Tung oil (Aleurites fordii) 
cultivation in Burma was prepared and forwarded to this firm. 

31. Further supplies of the bark and latex of lettoJc*pyi 
(Holarrhena antidysenterica) were sent to the Chemistry Depart- 
ment of the Rangoon University where research is being carried out 
on this product. An extract of this bark known as " Kurchine " 
is being used by doctors here in the treatment of dysentery. 

32. Further enquiry was received from California regarding 
Derris elliptica root but in view of the fact that the Burma species 
of Derris were not found to have any material insecticidal value 
there was no object in pursuing the matter further. 

33. At the instance of the Silviculturist, Maymyo, 2,000 
seeds of mahogany (Swietonia nwcrophylla) were collected and 
sent to the Cantonment Executive Officer, Maymyo. 
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34. Other enquiries were received for the following: — 
Timbers suitable for the manufacture of bobbins and shuttles — 

from India. 
Timbers suitable for butter boxes— from Australia. 
Substitutes for walnut — -from the United Provinces. 
Timbers suitable for ladies shoe heels — from Bombay. 

Timbers suitable for chopping blocks — from the Rangoon 
Arsenal. 

Timbers suitable for manufacture of hockey sticks — from a 
Rangoon firm. 

Substitutes for boxwood for spinning rollers — from Ireland. 

Burma mulberry logs (Morus laevigata) — from London, 

Burma timbers for veneers and plywood— from New Zealand. 

Artocarpus hirusta—hom Lahore. 

Neem leaves— from a firm in Rangoon. 

Broussonettia papyri/era — from a firm in Bombay. 

Gums suitable for manufacture of chewing gums from 
America. 

(6) Paper pulp. 

35. During the year enquiries were made regarding the 
possibilities of utilizing kalan {Melaleuca leucadendron) as a pulp 
wood. It was, however, found that the tree was not sufficiently 
abundant to serve as a pu'lp wood source. 

36. Information on the available supplies, method of manufac- 
true, etc., of the paper mulberry bark (Broussonetin papyri/ era) 
was furnished to a firm in Bombay who were interested in the 
manufacture of Shan paper. 

37. An enquiry was received during the year regarding the 
yield of bamboo on different cutting rotations from the sample 
plots of the Tavoy River area. As the plots were laid down only 
in 1931, information of this sort is unfortunately not yet available. 
1 ! " 

(7) Tans. 

38. Nothing to report under tbis head. There was an enquiry 
from a Rangoon firm for mangrove solid extract used by sole 
leather tanners. Enquiries made from likely Divisions revealed 
that this commodity is not available anywhere in commercial 
quantities. 
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(8) Wood working. 

39. Expenditure and receipts for the Timber Research Branch 
are given below : — 



Timber Research as a whole. 



Year. 


Expenditure. 


Receipts. 


Difference, 


1935-36 

1936-37 ■ 


Bs. 

90,762 
127,376* 


Ba. 

39,997 
40*409 


Ba. 

-■61,765 
—80,967 




+30,614 


+ 1,412 


+29,202 













Workshop unit only. 



1986-86 
1936-37 

Difference 



47,269 
45,960 



—1,299 



38,997 
40,129 



+1,132 



—6,262 
—5,831 



+2,431 



* Excludes capital expenditure of Rs. 2,161. 

The increase in the expenditure is accounted for largely by the 
increase in purchase of logs to build up depleted stocks. Other- 
wise the figures remain stationary, indicating the continued neces- 
sity for economy. "..:', 

40. The Government saw-mill remained closed throughout the 
year, for reasons of economy, but the machinery was periodically 
cleaned and greased. 

41. Timber supplies were dealt with as in previous years, the 
logs being cut into flitches in Messrs. Foucars mill and subse- 
quently into boards in the workshop frame-saw. 

42. One thousand and forty-eight tons of hardwoods were 
purchased during the year, of which 864 tons were converted to 
flitches. The 8C4 tons produced 708 tons of flitches, with a conver- 
sion loss of 181 per cent, as compared with 12-8 per cent, last 
year. These conversion results exclude the recovery of small 
handle blanks from pagas and the supply of fuel to the kilns from 
unserviceable material. 494 tons of flitches were converted, 
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producing 440 tons of planks, with a loss of 10-9 per cent., which 
is considered satisfactory, 

43. The proportion of timber used on furniture and on non- 
furniture work, compared with previous years, is as follows: — 





TO>"6 Of CONVERTED TIMBER 
CHARGED OS JOB CARDS. 


Book value or timber. 




1934-35. 


1935-30. 


1990-87. 


1934-36. 


1985-8B. 


1936-37. 


Furniture .... 
Non-furniture 


15 
204 


10 
118 


12 
208 


Bs. 

3,146 

29,238 , 


B.S. 

1,919 

15,838 


Rs. 
2,215 

24,879 


TOIAI 


219 


128 


220 


32,884 


17,757 


27,094 



Kon-fumiture woods include hammer and other tool handles, 
floor blocks, panellings, packing and other timber supplied. 

44. Altogether 27 species were handled in the workshop. T'hey 
are given below in order of descending merit as regards the amount 
of work done with them : — 

Major attention — ■ 

Industrial — 

Yon (Anogeis&us acu-minata) . 

Panga (TerminaJia ckebula). 

Pyinkado (Xylia d-olahrifotmis). 

Ma-u (Antkocephalus cadamba). 

Hnaw (Adina cordifolia). 

Binga (Mttragyna diversifolia) . 

Ye-mane (Gmelina arbore<t), 

Thitkado (Cedrela toonu). 

Taungthqyet (Swintonia floribimda). 

Kyilan (STwrea assaTnica). 

Kyetyo (Vitex canescens). 

Kanyin (Diptero carpus alatus). 

In (DipteTocaryms tuberculatus) . 

Thitmin (Podocarpus wallichianus). 

- Didu (Bombax insigne). 
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Furniture — 

Yirvma (Ckukrasia tabularis), 

Kyana (Carapa moluccensis). 

Padauk (Pterocarpus macrocarpus) . 

Taukkyan (Terminalia tomentosa). 

Thinwin (Millettia pendula). 

Maniawya (Carallia lucida). 

Sit {Albizzia procera). 

Sandawa (Cordia fragTantissima). 

AuJcchinza-ni [Amoora wallichii). 
Minor attention— 

Thitka (Pentace burmanica). 

Thingan [Hopea odorata). 

Petthan {Heterophrayma adenophyllum). 

45. Yon continues to be in good demand and consumers appear 
to be satisfied with the standard of handles received. Bagas and 
other waste parts of yon not suitable for other purposes were 
converted into fencing material and tent pegs. 

46. Hnaw and bingo, continue in favour for mounting blocks. 
Some 'maniawga was also sold for this purpose. Panga was again 
in demand for sucker rod protectors. Work on ma-u and 

taungthayet for boxes and packing cases was continued. Of the 
ornamental woods, yinma, taukkyan, kyana, thitkado and sit 
were all in demand. 

• • • (9) Miscellaneous. 

1. Efforts to increase the sale of Burma timbers — 

47. In accordance with the policy of the Timber Kesearch 
Branch, more attention was paid during the year to research on 
teak, in~kanyin, taungthayet and pyinkado. 

48. The present policy of the Branch with regard to the 
manufacture of yon handles is to carry on with, the manufacture 
of about a lakh of handles per annum and at the same time build 
up stocks of seasoned yon plank that will permit manufacture at 
this rate for the next two years, yet leave sufficient seasoned stock 
to start off the industry, should it be taken up by private enter- 
prise. Encouraging enquiries were received during the year from 
two firms in India who are in a position to take up the manufac- 
ture of yon handles. 
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49. Efforts are still being made to place teak poles for tele- 
graph posts in the market. An enquiry was received during the 
year from .the Burma Telegraph Department for supply of a small 
quantity of these poles. The question' of supply is being gone into 
but the quantities required are too small to interest suppliers. 

50. Owing to the high cost of the teak sleepers from the 
Northern Shan States referred to in paragraph 57 of the last year's 
report it was not possible to induce the Burma Railways to take 
them over. 

51. The total number of pyinkado sleepers shipped on behalf 
of the North Western Railway, Karachi, during the year under 
report was 52,000 B. Grs. and 5,000 specials. A further order for 
8,000 odd specials and 23,000 B. Gs. will be completed by 31st 
July 1937. These orders represent an export from Burma of some 
6,000 tons of converted timber. The best quality sleepers came 
from the Pegu Yomas. 

52. On behalf of the Eastern Group, Sleeper Pool, Calcutta, 
tenders for supply of considerable quantities of pyinhado sleepers 
were called for, but none of the offers made by the Burma suppliers 
were accepted as the prices were too high compared with sal. 

53. Samples of cross-arms for telegraph poles according to the 
Post Office Engineering Department specification were made of 
pyinkado, in-hanyin and podauk and supplied to the Post Office 
Stores Department, London. A report on these samples was 
received after the close of the year stating that the samples were 
satisfactory and the three timbers concerned have now been added 
to the Post Office Department's specification. 

54. Efforts were made during the year to market floor blocks 
of various Burma hardwoods, partly with the idea of consuming 
accumulated off-cuts at the Depot. Limited quantities were 
offered, but should any real demand materialise, it may be possible 
to interest exporters. Encouraging responses from firms in the 
United Kingdom, the Continent and India were received. Objec- 
tions have been raised by the United Kingdom manufacturers to 
the export of finished blocks and in view of these, efforts will be 
concentrated on the sale of half wroughts to the United Kingdom 
for the time being. The sale of floorings is an excellent method of 
getting our timbers known. 

55. A firm in Germany interested in the box-shook trade was 
supplied with samples of taungthayet {Swintonia floribunda) 
shooks and quotations for round logs c.i.f. Hamburg. 
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56. A small quantity of seasoned yemane (Gmelina arborea) was 
shipped to the Mathematical Instrument Officer, Calcutta, for the 
manufacture of Mathematical instruments. 

57. A request was mad* by the Director, Imperial Institute, 
South Kensington, to fill one section of a museum case with Burma 
hardwood exhibits. Samples of trays, ash-trays, paper cutters, 
etc., mounted on a board, were supplied. 

58. The usual display of Burma timbers was held at the Arts, 
Crafts and Industrial Exhibition held at Rangoon in February 
193T. Arrangements were also made to display Burma hardwood 
furniture at the Hlegu Rural Uplift Exhibition. 

59. The survey of matchwoods of the Province referred to in 
paragraph 65 of the last year's report was completed during the 
year. The survey indicates that the supply and demand of match- 
woods are about equal. 

2. Comparative counts of beeholes made by the moth [Xylutes 

(Duomitus) ceramica'] in teak logs from various localities — - 

60. A conference was held at Rangoon which was attended by 
Dr. C. E. C. Beeson, Forest Entomologist, Dehra Dun. The bee- 
hole borer problem was one of the items of entomological research 
discussed. Price degrade in teak timber due to beeholing was 
examined and seemed to justify extended expenditure on control 
measures of this pest. Dr. Beeson's recommendations on the 
biological and silvicultural measures of control of the beehole borer 
were accepted by the conference. 

3. Departmental export of Burma timbers. 

61. Three logs of taukkyan (Terminalia tonnentosa) and 5 logs of 
thinwin (Millettia -pendula) were exported to England for sale 
through the High Commissioner for India in London. 

62. "With the exception of considerable quantities of yon handles 
by the Timber Research Branch to the Indian Railways and round 
teak logs to the British Admiralty by the Depot and Agency 
Division, no other exports of Burma timbers were made. 

4. Timber passing-~ 

63. Large quantities of pyinkado sleepers to the North Western 
Railway were passed during the year. The B. G. sleepers from 
Pegu Yoma forests supplied by Messrs. Bah Oh Teak and Hardwood 
Co., Ltd., Rangoon, were of excellent quality and the percentage 
of rejections was very small. 
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64. An order for supply of 1,920 tons Indian 1st class quality 
teak squares was placed by the North Western Railway with 
Messrs. The Bombay Burmah Trading Corporation, Ltd. These 
squares are being graded by the Forest Economist in accordance 
with the Seaman-Limaye Rules for the Grading of Teak squares. 

Further enquiries for the passing of teak squares for other 
Indian Railways on the Seaman-Limaye Rules were received. 

65. A consignment of teak shingles under shipment to the 
Publie Works Department at Port Blair by Messrs. The Bombay 
Burma Trading Corporation, Ltd., was inspected and certified 
during the year. 

5. Wood fuel for the Burma railways— 

66. The scheme for supply of fuel to the Burma Railways 
continues to work quite satisfactorily. During the year efiorta 
were made to amend the list of wood fuel species which the Burma 
RaiHways refuse to accept. About 21 species are excluded from 
the list of accepted fuel species of which at least 10 provide useful 
fuel. The Burma Railways approved of the inclusion of these 
10 species for lighting up engines and for their Myitnge Workshops 
but will not accept them for Locomotive use on the Moulmein-Ye 
line. 

6. Enquiries and liaison- — ■ 

67. Miscellaneous enquiries were answered on timber, fuel, 
bamboos, lac, cutch, tuna, oil, Derris elliptica, etc. The usual 
liaison was maintained with other specialists in Burma and at the 
Forest Research Institute, Dehra Dun. Also with the Forest 
Products Research Laboratory, Princes Risborough, England, 
Imperial Institute, London, Timber Advisory Officer, Railway and 
Defence Departments, Delhi, and the Timber Adviser to the High 
Commissioner for India, London. Acknowledgments are due for 
help from all these sources. 

68. An extended tour of the principal Indian timber markets 
which included a visit to Dehra Dun was made by the writer on 
his return from leave during the cold weather. An extensive 
report on the tour was submitted to Government. The opportuni- 
ties afforded of consultation with the various experts at Dehra Dun 
and elsewhere and of enquiry into trade conditions proved of 
great value. 

69. Technical bulletins, journals and other publications were 
received from Britain, America, Australia, Africa, Freneh-Indo 
China and the ykiLippiaes and elsewhere. 
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7. Ledger filing — 

70. Ledger filing- was carried out as usual. Matter of interest 
in the literature received which appeared likely to be important 
to Burma was ledger filed by extraction or reference. 

At the request of the Forest Utilization Officer, Bengal, not«6 
on our system of ledger filing were sent to him. 

CENTRAL PROVINCES. 

Mr. Abdus Salam continued to hold charge of the Forest 

Utilisation Officer's post throughout the year. He attended the 
Forest Utilization Conference at Dehra Dun in March 1937. 



(i) Experimental and commercial activities. 

Depot sales.— The departmental sales of teak timber at 
Khirkiya, Timarni, Taku, Ellichpur, Akot and Ballarshah depots 
were conducted by the Forest Utilization Officer as usual. The 
total amount of timber handled and the revenue realized at these 
depots were : — 





From lBt April 1935 to 
3 1st March 1936. 


From 1st April 193tt to 
31at March 1937. 




Qn&Dfcity. 


Amount 

realized. 


Quantity. 


Amount 
realised. 


Total 


Cft. 

810,984 


Re. 

826,604 


aft. 

798,076 


Ra. 
744,758 



An experiment of collecting and remitting the sale proceeds 
through a sahukar, who was allowed a small commission, proved 
successful. E.8. 88,588-5 were thus collected and remitted on pay- 
ment of a commission of Ks. 220-12. 

Lotiry transport. ~^Vhe Alia pi Hi Timber Transport Company 
transported from Allapilli to Ballarshah 219,695 cft. (258,145 
cft.) of timber. 

A llapilli Saw Mill. — Due to the break down of a pulley, the 
outturn of the mill fell from 85,494 cft. to 66,560 cft. Sufficient 
supplies of scantlings of the popular sizes were not always available. 

Scantlings. — (a) Teak.— The total yield of teak scantlings in 
the Western Circle rose from 18,862 to 23,063 cft. which found 
a ready sale. Hand sawing of small butt ends and top pieces of 
teak trees was continued in Nimar and intensified in the Bori 
coupes of the Hoshangabad division. This enabled the coupes to 
be more fully exploited. Experimental band sawing tried at 
Allapilli on a limited scale also proved successful. 
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(b) Sal. — -Departmental sawing of scantlings made a further 
advance to 90,769 e.ft. and the material fetched better prices than 
last year. 

SUepers. — The first year of the three-year contract with the 
railways has "been completed. Incidentally this was also the first 
year under the quota system. This system, proved satisfactory as 
it afforded an opportunity of maintaining the organization through- 
out the year which resulted in greater yield of sleepers and 
scantlings. 40 tenders were submitted, out of which 14 were 
accepted. Sleeper prices remained stationary. The total value 
of sleepers supplied during the year amounted to Rs. 2,09,790. 
Demand for rejected sleepers continued good and all stocks were 
cleared at a slightly higher price than last year. 

Pit-props. — Orders for pit-props were secured from Ballarshah 
and Tench Valley Collieries during the year and complied with. 
The standard of poles desired for pit-props is high and limits the 
quantities which can be supplied. 

Gun Carriage Factory, Jvbbulpore. — The Forest Utilization 
Officer visited the factory twice and obtained an order for 1,000 
eft. of sal logs and two orders for special size teak planks worth 
Rs. 1,299. 

Bamhoos. — The depart mental bamboo operations were continued 
in Bilespur. The revenue realised was Rs. 33,601 (Rs. 11,277). 

Charcoal. — Demand for charcoal continued to be good and large 
quantities were manufactured in almost all the divisions situated 
•along the main railway line. Efforts are being made to induce 
contractors to use the portable " Frikiln " devised at the Forest 
Research Institute, Dehra Dun. 

Various species. 

Adina cordi folia. —1,000 eft. of rough squared 'logs were sold 
on orders from the Ballarshah depot. Demand for this species 
continued on a limited scale. 

Terminalia tomentosa. — 775 eft. of logs were collected and 
sold by auction at TChirkiya, where there is a small demand for 
this timber in the round. Orders for rou^h squared logs to the 
extent of 9,500 eft. were undertaken and supplied from South 
Chanda. There is a steadily increasing demand for this timber. 

Ouf/einia dalberqi aides. — 3.741 eft. of logs were collected at 
Taku depot and realized ihe very good price of Re. 1-5 per eft. 
There is a good demand for this timber but unfortunately supplies 
are very limited. 



in 

Bombast malabaricum. — Owing to large supplies of light woods 
from Malabar, tie Central Provinces semal has received a slight 
set back and the prices secured during the year were not as good as 
usual. Messrs. Bachhraj Jamnalal & Co., of Wardha, are putting 
up a match, factory at Chanda, where matches are to be made 
partly by hand and partly by machines. This is a local enter- 
prise which Government is encouraging by the grant of 253 semal 
trees at a reduced royalty of Es. 3-13 per tree against Rs. 7-10 
obtained in the open market. 

Boswellia serrata.— The last supply of this timber made to the 
Eastern Group for making coffins proved satisfactory, and a further 
order for 10 tons has been received. This species is making head- 
way in the local markets as well. Hand-sawn planks are selling 
readily in increased quantity as they are proving a good and cheap 
substitute for teak planks. 

Cteistanthus collinus. — Two orders for supply of poles were 
secured and complied with from Ballarshah, Further orders are 
being negotiated. If supplies can be arranged at reasonable rates, 
the poles of this species have a good future. 

Gardenia latifolia and Gardenia turgida. — Samples were 
supplied from North Chanda, Nimar and Hoshangabad divisions 
to a firm in Navasari and to Messrs. Uberoi & Co., of Sialkot. 
Both these firms have reported favourably on the samples. The 
former placed an order for a wagon load which has been supplied 
from North Chanda. Negotiations to secure an order from the 
latter firm are in progress. 

Minor forest 'produce. 

hac. — The quantity of lac collected increased in all divisions 
except Bilaspur, Balaghat and Hoshangabad. The T. N. prices 
remained practically unchanged except for a short period of two 
months at the beginning of the year, when a temporary improve- 
ment took place. The total amount of lac collected was 89 maunds 
as against 2,145 maunds in 1935-36. 

Rusa grass. — Trade in this commodity is still dull and the 
revenue dropped to Rs. 2,100 (Rs. 3,166). 

Tendu leaves. — The demand was very brisk and Rs. 63,322 were 
realised from sales, as against only Rs. 12,158 in the previous year. 

Kulu gum.— departmental collection was continued in Damoh 
and Saugor. Experiments are to be undertaken to ascertain the 
best method of tapping. Rs. 12,956 (Rs. 14,742) were realised 
from its sale. The demand was good and prices appreciated 
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slightly. The decrease in revenue is due to smaller collections. 
The export to foreign markets from Bombay during the past three 
years has been: — 

Years. Amount, 

1934-35 '. 60,381 cwts. 

1935-36 55,485 „ 

1936-37 72,820 „ 

Katha. — The revenue from leases for manufacturing hatha was 
Ra. 12,756 (Kb. 11,095). 

Paper pulp.—Tlhe right to collect sabai (Pollinidium binatum) 
grass was leased out in several divisions. 

Harra. — The prices appreciated and the demand was brisk. 
Revenue realised from this source amounted to Bs. 6,820 
(Rs. 5,760). 

(ii) Miscellaneous. 

Railway freight concessions. — The question of railway freights 
for bamboos was taken up with the Bengal Nagpur and the Great 
Indian Peninsula Railways, and reduced wagon rates were secured 
for consignments between certain stations on the Bengal Nagpur 
Railway. 

ftr 

Poona Exhibition. — The following exhibits were sent by the 
department: — 

Baskets and mats from Chanda; haldu combs and satinwood 
tea trays from Seoni, solid bamboo walking sticks; wooden dolls 
and chhind mats from Chhindwara; and samples of lac and kulu 
gum from Damoh. 

MADRAS. 

The Forest Utilization Officer's functions were revised conse- 
quent on the transfer of sales in the Government Timber Depots 
to the respective districts, and he has been able to devote more 
of his time to other important works, namely, study of market 
conditions, research, and propaganda. He also continued to look 
after the organization and supply of track and special sized 
sleepers to the Railways and timber to Government departments 
and other special markets. 

1. Experimental Sleepers. 

These were inspected as usual. The results of the line tests 
have shown that the average life, of untreated B. G. sleepers of 
Eugenia gardneri species is about five to six years. 

*2 
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(2) Test lengths of Hardwickia binata B. G. and M. G. sleepers 
supplied from the Upper Godavari division, and of Terminalia 
tomentosa (karim&radtt) B. G. and M. G. sleepers supplied from 
the Wynaad division have been opened and their first joint inspec- 
tion will be due in 1937-38. 

(3) Bolted sleepers.— The result of trial of 1,000 B. G. bolted 
sleepers laid in the Madras and Southern Mahratta line in 1931-32 
are given below : — • 
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32 
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77 
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69 
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4 
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10th September 1932. 
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19 


17-6 


36 
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1,000 




209 




222 
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The Chief Engineer, Madms and Southern Mahratta Railway, 
reported that bolting ends of sleepers have not appreciably pre- 
vented splitting. 

(4) Eugenia gardneri sleepers. — 13 B, G. creosoted sleepers sent 
by the Forest Economist, Dehra Dun, and laid in Bezw-ada district, 
on inspection by the District Engineer, Madras and Southern 
Mahratta Railway, in August 1936, showed that one sleeper was 
badly cracked, eight were badly split at ends, and the remaining 
four were in good condition. 



2. Wood preservation. 

(i) The supply of line poles from Madura district for electric 
transmission and distribution lines after treatment witb Ascu was 
suggested by the Timber Development Officer, Dehra Dun, during 
bis visit to the Plantations in August 1936. 

Messrs. Callenders Cable aoad Construction Company, Madras, 
wbo are the local agents for Ascu wood preservative have been 
informed of our rates for the supply of line poles for Ascu treat- 
ment, and their move on the matter is awaited. 

In the meantime, strength tests of line poles are being arranged 
to be made at the Engineering College, Madras, and the Forest 
Research Institute, Dehra Dun. 
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(ii) Out of six Ascu treated pieces sent from the Forest Research 
Institute, Dehra Dun, for experiment, 3 were planted at Sulur, 
about 12 miles from Coimbatore, and tbe remaining three at 
Gudalur, 30 miles from Ootacamund in February 1936. "When they 
were taken out in August and October 1936 respectively, they were 
found to be in good condition. 

(iii) Alder plywood board treated with Ascu. — A sample piece 
of alder plywood board received from Messrs. Binny & Co., 
Madras, was treated with Ascu in the Forest Research Institute, 
Dehra Dun. The board, brush-coated with Ascu, was found after 
six months, sound and intact, while the untreated board was com- 
pletely eaten up by white ants. 

(iv) Osmosis wood preservative. — 'Messrs. Massey G&nz, 
Hackethal (India), Ltd., are the local agents for this preservative. 
They carried out an experiment with this preservative at Kodai- 
kanal by treating pine and blue gum poles with Osmosis paint with 
a view to utilize them as electrical posts. Samples of Osmosis 
treated wood were sent to the Forest Research Institute, Dehra Dun , 
for " graveyard " tests. The Utilization Officer, Dehra Dun, 
reported that there was no attack of any kind so far, but the pieces 
had been under test for only eight months and as this period in- 
cluded five months of cold weather when there is very little termite 
activity, it was too early to offer an opinion. 

(v) Xylotex G-JO. — This preservative was reported to be suit- 
able to prevent splitting and cracking in timber. Messrs. Massey 
Ganz, Hackethal, Ltd., who are the local agents, sent samples of 
this material for test and it was sent to the Pollachi and Wynaad 
depots for test. The result of trial with this preservative was not 
favourably reported on. 

(vi) End-coating tests. Petroleum, asphalt mixed with crude oil 
and bitumen mixture. — Petroleum asphalt mixed with crude oil 
was suggested by Mr. Kamesaru, the Timber Development Officer, 
Dehra Dun, for preventing end-splitting of sleepers. The head 
office of the Burma Shell Company, Delhi, who are the agents, 
in consultation with Mr. Kamesam standardised a suitable bitumen 
mixture for this purpose. Experiments with this mixture were 
carried out in the sleeper depots, and in one depot in which an 
inspection was made, it was found that the mixture appeared to 
be helpful in preventing and in controlling end-splits, but a 
definite opinion could not be formed till results of more treated 
sleepers are known. 

(vii) Seekay wood preservativ e.— This is another preservative 
coming into use to prevent end-splitting of timber. The Imperial 
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Chemical Industries, Rangoon, who have locai ugtuiM, mtve scu* 
samples of this preservative for test. It is being tried in Pofliachi 
Depot. This is said to be more effective than the molten Seekay 
wax tried by the Forest Economist, Rangoon. 



3. Strength tests— Palmyra poles. 

To determine the suitability of palmyra poles for electrical 
lines, six palmyra posts from the Cuddapah North division were 
sent to the Forest Research Institute, Dehra Dun, for strength 

tests. The result of the tests is awaited. 



4. Paper Pulp. 

(1) Investigation into tbe possibility of utilizing hatha grass 
(Andropotjan schoenanthera) from Cuddapah forests for the manu- 
facture of paper pulp was undertaken at the instance of the "Work- 
ing Plans Officer, Cuddapah. Preliminary tests by the Paper 
Expert at the Forest Research Institute showed that it was inferior 
to sabai grass, but it was also reported that it was likely it might 
be utilised, particularly in admixture with bamboo for the produc- 
tion of medium grade papers, provided it was made available to 
mills at cheap rates. Hence three tons of botka grass are being 
arranged to be despatched to the Forest Research Institute for large 
scale tests. 

Cochlaspermum gossypium wood.- — The suitability of pulp from 
CocJilospermum gossypium for paper manufacture was suggested 
and the Forest Economist, Dehra Dun, was also interested in 
having it tested at the Forest Research Institute. He wanted to 
know before undertaking the test if the wood is available in large 
quantities and at economic rates in the forests of this Presidency. 
The Conservators have reported that this wood cannot be exploited 
in commercial quantities and at economic rates, and finally the 
question was dropped. 



5. Wood Industries. 

(i) Aircraft wood. — Owing to paucity of supplies of Polyalthia 
jragrans of the specification required for aircraft work, the matter 
had to be dropped. 

(ii) Shuttles. — A supply of 200 blocks of Mes-ua ferrea from 
the Palghat division was made to Messrs. Patel & Co., Bombay* 
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for trials in the manufacture of shuttles, etc. The .firm has since 
reported that they are not suitable. 

(iii) V.eneer and plywood.- — Information regarding supplies of 
Madras woods suitable for a contemplated veneer and plywood fac- 
tory by a French firm was furnished to the Forest Economist, 
Dehra Bun, who forwarded the information to the firm. 

(iv) Picking sticks. — A small quantity of Greivia tilicefolia 
from the Wynaad division was supplied to the Buckingham and 
Carnatic Co., Ltd., for use in the manufacture of picking-sticks. 

6. Commercial activities. 

(i) Track sleepers.— 29, 776 B. G. and 16,503 M. G. hardwood 

sleepers were supplied during the year to the South Indian Rail- 
way at Its. 6 per B. G. and Rs. 2-12 per M. GK affording a total 
revenue of Rs. 2,24,03#-4 to the Department. 

(ii) Teak special-size sleepers,— 23,511 teak special-size sleepers 
were supplied to the South Indian Railway during the year, valued 
at Rs. 2,47,271. 

(iii) Timber supply — Public Departments.— -The requirements 
of the Public "Works Department and other timber consuming 
departments were mostly for sawn timber; the Electricity depart- 
ment, Mettur Dam, bought logs — 809 eft. of teak and 467 c.ft. 
of pillainaradu were supplied to them. A small quantity of about 
88 c.ft. of teak was also supplied to the Central Jail, Salem. 

The marketing of sandalwood in foreign countries was investi- 
gated and some of the firms in England and America were informed 
of the oil contents of trunk and root classes, which were equal to 
Mysore sandalwood oil recognised in British and American 
pharmacopoeia. A firm in the United States of America and 
another in France evinced great interest in the information supplied 
and they were put in touch with our usual bulk purchasers in 
Bombay. 

(iv) Timber Market.- — The year opened quietly but soon after- 
wards prospects of a good business in rosewood were noticed and 
taken full advantage of. The railway tender for a large supply 
of indigenous teak gave the much desired upward trend to prices 
at the close of the year. 

The rate for good quality teak and rosewood logs ranged from 
Re. 1-8 to Rs. 2-12 per c.ft. Oversea quality rosewood logs (72* 
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and up in girth) realised Bs. 5 to Bs. 13 per eft. and a few of the 
rosewood logs fetched peak prices from Bs. 23 to Bs. 28 per eft. 
The demand for rosewood logs continued during the year. Other 
miscellaneous hardwood logs ranged from Be. 0-12 to Be. 1-8 
per eft. 

Apparently Japanese demand for red sanders wood declined 
during the year for the rates realised in the auctions in Cuddapah 
and Chittoor divisions were poor. From the exceptionally high 
prices of Bs. 10 to Bs. 27 per eft. fetched in the previous year, 
the highest rate obtained did not go more than Bs. 3-15 per eft. 
This is nothing unusual as with high prices consumers look round 
for substitutes. If a good substitute is found, the price of the 
original article has of necessity to come down, if it is to be 
marketed. Boom prices are poor foundations for calculations of 
future profits. 

During the year it was also noticed that there was a foreign 
demand for root-wood of red sanders for its excellent dyeing 
properties. 

(v) Exhibition, — The Utilization division participated in the 
annual Park Fair Exhibition held in December 1936. Our stalls 
attracted many visitors and many enquiries were received. 

Samples of figured Gadavari teak, Wynaad laurel, red sanders 
(wavy grain) wood, lac and lae products, and a few important 
minor forest products were sent to the Poona Industrial Exhibi- 
tion, Lord Beay Industrial Museum, Poona. 

8. The Forest Utilization Officer attended the Utilization 
Conference held in March 1937 in Dehra Dun, and took the oppor- 
tunity of acquainting himself with the latest developments in the 
various sections oi-the Utilization branch in the Forest Beseareh 
Institute. 

fllinor Forest Products. 

Nux vomica.— The demand for Nux vomica was mainly for 
export overseas. About 365 candies of Sriharikota stock collected 
departmentally were sold at Bs. 11-4 per candy as against Bs. 12-8 
per candy realised in the previous year. 

Tans. — The demand for indigenous tan barks of Cassia 
auticulata and Cassia fistula was reported to be below normal during 
the year excepting the last quarter when a slight increase was 
noticed on account of restricted import of wattle bark. 
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Prices too continued to rule low till February 1937. For com- 
parison, the prices of local and imported tan barks in the Madras 
market are detailed below : - 



Month. 


Price per ton 

of Cassia - 
auricvlata. 


Price per ton 

of Cassia 

fistula. 


Prioe per 

ton wattle 

bark. 




Bb. 


Kb. 


Re. 


April 1936 . 






68 to 90 


41 to 45 


87 8 


May 1936 






72 to 95 


50 


87 8 


June 1936 






72 to 107 


50 to 54 


85 8 


July 1936 . 






77 to 109 


45 to 54 


90 


August 1936 . 






77 to 102 


50 to 54 


92 8 


September 1936 






68 to 100 


50 to 54 


92 8 


October 1936 






77 to 101 


45 to 50 


95 


November 1936 






64 to 98 


32 to 47 


95 


December 1936 






64 to 93 


41 to 50 


97 


January 1937 






68 to 95 


52 


99 8 


February 1937 






82 to 124 


68 


115 


March 1937 . 






115 to 132 


68 to 81 


125 to 150 



Tan bark — marketing of. — An investigation into the suitable 
sizes and weights of packages for marketing the indigenous tan 
barks as attractively as foreign barks was made in consultation 
with the Director of Industries and the Superintendent, Leather 
Trades Institute, Madras. The Superintendent's recommendation 
to retain the present size of package but to standardize its weight 
to 250 lbs. was communicated to Conservators for transmission to 
District Forest Officers and their bark contractors for giving effect 
to it in due course. 

Wattle bark. — Wattle bark has been found very useful in 
tanning hides. As its imports into Madras had considerably 
increased within the past ten years, the advisability of growing 
wattle in suitable areas in this Presidency has been examined. 
Localities reported as suitable for raising it in plantations are the 
Palnis in Madura District and the Nilgiris. The matter is being 
pursued. 

(ii) Avaram bark. — As the annual yield of the local tan barks 
from Government lands and forests is far below the requirements 
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of the Madras taaners, Government have ordered the raising of 
plantations of avaram wherever possible and action is being taken 
thereon in suitable districts. 

Tangedu experimental plots. — Avaram ba>rk from the two year 
old coppice shoots in all the five experimental plots in Vizagapatam 
division was sent to the Leather Besearoh Chemist, Madras, for 
analysis. The analytical result is awaited. 

Lac. — Cultivation of lac was continued in Cumbum range, 
Madura District. The yield was disposed of locally in the 
Presidency as scraped lac (11,450 lbs.), as washed lac {2,987 lbs.), 
and the revenue realised therefrom was Bs. 2,950-15 as against 
Rs. 6,692 realised in the previous year. The fall in revenue is due 
to poor yield and to lower market rates. Scraped lac was sold at 
Bs. 16 and Es. 15 per maund as against Bs. 18 and Rs. 16-8 per 
maimd realised in the previous year; and washed lac at Rs. 25 
and Rs. 20 per maund as against Bs. 30 during last year. 

The supply of 650 lbs. of seed lac to the Superintendent of 
Prisons, Madras, was made at the agreed rate of Bs. 21-9 per 
maund f.o.r. Madras. 

The fall in price of lac in the Calcutta market affected our 
prices also. But so long as the price of the natural lac continues to 
rule low it will not he easy for the numerous substitutes to oust 
it from industries where it has been valued for its intrinsic quali- 
ties. Its demand in future would remain assured. 

A firm on the West Coast has started a wood polish business and 
purchased about 2,050 lbs. of washed lac from Cumbum range. 
Should the venture prove remunerative the firm would continue to 
get its requirements of grain lac from the department. 

The lac produced' in Salem North division is mainly converted 
into shellac and wood polish, and supplied to Jails and Borstal 
schools and to Messrs. Spencer & Co., Madras. The total quan- 
tity of wood polish supplied (i) to various Jails, is about 235 
gallons, valued at Rs. 890-9; and (ii) to Messrs. Spencer & Co., 
is 110 gallons costing Rs. 456-8. 

Attempts are being made to extend the sales to Public "Works 
Departments, Bailways, and the Indian Stores Department, New 
Delhi. 

Test crops on an experimental basis were tried in Mudumalai 
range in the Nilgiris, Results so far have proved satisfactory. 

Fuel from Cuddapah division. — In September 1935, the Madras 
and Southern Mahratta Railway granted a uniform rate of freight 
for transport of fuel fr©m Cuddapah. and Chittoor divisions to 
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Madras. This concession proved advantageous to Cuddapafc North 
division which was farthest from Madras, and resulted in a market 
increase in export of fuel from that division. 

Dye yielding plants.- — Root and bark specimens of Morinda 
citrifolia, Ventilago madraspatana and Soymida febrifuge were 
supplied to the Government School of Dyeing and Printing, 
Cawnpore, to enable the Principal to show at the Lucknow Exhibi- 
tion the dye yielding indigenous plants. 

Divi-Di-vi for boiler compound. — From the local tanning 
materials recommended to the Madras and Southern Mahratta 
Railway, for the preparation of boiler compound their Chemist, 
and Metallurgist selected divi-divi for trial and asked for a sample, 
which was arranged from Vizagapatam. Finding it satisfactory, 
he took over the whole stock at a good rate of Rs. 13-8 per candy, 
while the local Madras rate was only about Rs. 7 a candy. Their 
requirements are estimated at about 3 to 4 tons annually. 

ORISSA. 

(v) UTILIZATION. 

I. — General Work and Administration. 

Owing to limited staff no organized utilisation work was done 
during the year. 

II. — Experimental and Commercial activities. 

2. Consignments of laurel wood, consisting of 50 logs in all, 
were sold to the Timber Adviser to the High Commissioner for 
India, London. 

1st consignment — for 54" and up mid girth at 3a. 9<2. 

72* and up mid girth at 4s. 9d. 

2nd consignment — for 54" and up mid girth at 4s. 0d. 

72" and up mid girth at 5*. Od. 

The timber was supplied from the Angul division. 

Out of the 25 logs ordered under the first contract two were 
sent after the close of the year. On their arrival in London the 
broker informed the Timber Adviser to the High Commissioner 
for India that one of them was the finest example of figured laurel 
that he had ever seen, and that if it had been sent on consignment 
it would have fetched at least 25s. per eft. 

In Barapahar division, work on improving the Mahanadi 
Channel for floating purposes was continued. 17,830 bamboos, were 
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floated down the river from Ramedega to Sambalpur ghat at a cost 
of Rs. 344, or Re. 1-15 per 100. The costs include carting from 
the forest to Ramedega. Experimental floating in minor rivers 
such as the Danta and Jira was also undertaken. It is stated that 
villagers and contractors evinced great interest in the experiments 
and were keen to start floating on their own next year. 

Negotiations have taken place with the newly formed Orient 
Paper Mill Company for the grant of long term bamboo leases in 
Sambalpur and Barapahar divisions. The Company has already 
started work on the erection of their mill at lb station, Sambalpur 
district. 

A proposal to erect a seasoning kiln at Cuttack is under the 
consideration of Government. Cuttack is an important carpentry 
centre with more than a local reputation. The normal consumption 
of timber by carpentry firms in Cuttack exceeds that of the kiln — 
400 eft. per month — which it has been proposed to erect. If the 
Capital of Orissa is fixed at Cuttack, or its vicinity, there will be an 
increased demand for sawn timber. A private contractor has agreed 
to erect the kiln, provided Government gives a lead by agreeing 
to purchase seasoned timber required by the Public Works Depart- 
ment from him. It now merely remains to settle the terms on 
which the Public Works Department will take seasoned timber. 

The Public Works Department has been asked to build Ascu 
treated wooden bridges in place of ferro-concrele structures, when- 
ever the former are possible. It is satisfactory to note that for 
the next main road projects they have agreed to do so. In their 
estimates they have provided for wooden culverts and the pur- 
chase of an Ascu treatment plant. 

■'■.'UNITED PROVINCES. 

The province is still without a Utilisation Officer, but it is 
hoped that one will be appointed at the beginning of next working 
season. 

A small experimental unit for Ascu treatment of fence posts, 
saplings and softwood sleepers was erected in the Haldwani divi- 
sion but was not in operation during the year. Delay occurred 
owing to the difficulty in obtaining Ascu at a suitable price. 

The Hydro Electric Department was supplied with 1,679 sal 
sapwood ballis, 33' and 36' long for use as electric transmission 
poles after treatment by the Ascu process. 

Ten seers of Pongamia glabra bark were supplied to the Forest 
Research Institute to test the tannin contents. 
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Considerable progress lias been made with the propagation of 
lac in the Than a i division, 209 maunds of stick lac and 17 maunds 
of dust lac were sold at a net- profit of Rs. 615. A useful start has 
also been made in Banda division. 

An experiment has been started in Jhansi to determine the best 
method of tapping Sterculia terens (karar) trees for gum. 

A small consignment of Anogeusus latifolia timber was sent 
to the Forest Research Institute to test the suitability of this timber 
for tool handles. 

The Lucknow Exhibition. — An Industrial and Agricultural 
Exhibition was held in Lucknow from December 5, 1936, to 
February 24, 1937. With the collaboration of the Forest Research 
Institute the Forest Department put up a very interesting and 
instructive exhibit in this Exhibition. The Forestry Court was 
situated in attractive surroundings among trees and flower gardens. 
About the most important exhibit was the " Ascu Cottage ". This 
was a model double storied wooden house proof against earthquakes, 
storms, white ants, borers and fungus. It was constructed and 
ereeted bv the Forest Research Institute. The house was built 
entirely of Ascu treated chir pine timber with the exception of 
ply wood used for part of the inside panelling and part of the 
roof. One room was panelled in sissoo ply wood and furnished 
with high class Indian wood furniture, both made at the Forest 
Research Institute. Another room was furnished with painted 
furniture made out of cheap Indian wood in modern designs. 
Other rooms contained various exhibits, such as a Moisture Meter 
electric instrument and a series of exhibits showing the method of 
paper manufacture. 

There were also lecture and exhibit rooms containing a variety 

of exhibits lent by various institutions or firms. This room also 
had a display of nearly 200 hand specimens of different Indian 
woods. 

The Erosion Model.— This was a case containing two models, 
one representing a forest-clad hill-side with a permanent stream 
and a flourishing village and fields, the second was topographically 
almost an exact replica of the first but the hill-side was bare with 
no trees. The object of this model was to demonstrate how neces- 
sary the protection and maintenance of forests are for the 
continued well-being and prosperitv of mankind, especially in the 
hills. 

Other features of. the Exhibition were the reading and rest 
room, the hatha making demonstration, the Tharu hut, the wild life 
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pavilion, an air-seasoning stack, the Forest Besearch Institute 

portable charcoal kiln, the Ascu pressure plant erected by Messrs. 
The Oallender's Cable and Construction Co., Ltd., and a laminated 
bowstring wooden forest bridge. 

Some distance away from Forestry Court was a heavy traffic 
wooden bridge constructed of Ascu treated timber. This bridge 
was 16' wide and had a clear span of .48', capable of carrying a 
distributed live load of 35 tons. The Forestry Court was generally 
acknowledged to be one of the most attractive and instructive courts 
in the Lucknow Exhibition. 

It is believed that as a result of the demonstrations and exhibits 
put up by the department not only has great stimulus been 
imparted to the use of timber for many purposes for which other 
materials are used at present but, what is more important, a large 
measure of success has been achieved in bringing home to the 
general public the tremendous value of the forests and the urgent 
necessity of preserving and improving them. 
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APPENDIX I. 

List of Provincial Forest Publications of 1936-37 (excluding the 
Forest Research Institute Publications). 

ASSAM. 

Flora of Assam by U. N. Kanjilal, P. O. Kanjilal, A. Das and 0. S. 

Purkayastha, Volume I, Part II. 

Indian Forester- 
Three years in Garo hills, by R. N. De. 
Sirnul plantation, in Assam. 
A short note on Simul plantations in Assam by J. N. Das. 

Sal natural regeneration in Assam, by A. J. W. Milroy (with a note by 
H. G. Champion). 

BENGAL. 

Notes on thinning in plantations, by C. K. Homfray. (Bengal Forest 
Bulletin No. 1.) 

Indian- Forester — • 

A note on timber extraction in the Chittagong hill tracts, Bengal, by 
B-. I. Macalpine. 

BIHAR. 

Indian Forester- 
Effect of forests on erosion, floods, climate and rainfall and on irrigation 
experiments. Summary of a lecture delivered by W. D. M. Warren. 

The Bihar and Orissa forest staff at the Patna Exhibition, 1938, by 
W. D. M. Warren. 

BURMA. 

Note on yon as a hammer handle wood, a concise summary of the properties 
of yon, its availability, milling, seasoning costs, prices, etc. (Economic 
Series, Pamphlet No. 9.) 

Some experiments on the control of bamboo shot hole borer Dinoderus spp. 
in bamboo dunnage, by D. J. Atkinson. (Burma Forest Bulletin No. 32.) 

Indian Forester — 

Fuel camp athletic association, by A. Long. 

Prize day at the Burma Forest School, Pyinmana. 

A short survey of developments in the use of yon for tool handles, by 
M. N. Gallant. 

Shwebo Forest Division, Upper Burma> by F, G. Burgess. 

Charcoal burning in the south Pegu forest division, by A. J. S, 
Butter wick. 

CENTRAL PROVINCES. 

Indian Forester- 
Thinning intensity, by K. P. Sagreiya. 
Frost in the Central Provinces, by 0. M, Harlow. 

( 187 ) 
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MADRAS. 

Indian Forester — 

Xylxa xylocarpa for sleepers, by E. K. Krishnan (with a note by Forest 
Economist). 

A brass gauge for use in making teak stumps, by A. L. Griffith. 
Dendrocalamus strict -us — Intensive working, by J. A. Wilson. 
The beginning of teak plantations in India, by M. V. Laurie. 



ORISSA. 

Indian Forester — 

Additional note on plantation of Dalbergia nssoo in Keonjhar State, by 

H. F, Moonoy. 
Thinnings in coppice crops, by J. W. Nicholson (with a note by 

H, G. Champion). 



PUNJAB. 

Note on some factors which have contributed to the early revision of recent 
working plans, by A. P. F. Hamilton and N. G. Pring (Punjab Forest 
Record, Volume I, No. 1), 

Effect of forest in preventing floods — Punjab Forestry Notes, No. 1. 

Indian Forester— 

The problem of natural regeneration of silver fir (Abies spectabilis), by 
I. D. Mahendru. 

The practical problem of the management of the Himalayan fir forests, 
by H. M. Glover. 

The Hoshiarpur Siwaliks from the air, by H. M. Glover. 

A forest fire caused by falling stones, by G. R. Henniker-Gotley (with 
a note by I. G. F.). 

Result of blue pine lopping in Balson State, Simla hills, by Pritam Dass 
(with a note by I. G. F.). 

Thinnings in Simla division, by N. G. Pring. 

Note on Latvtano. samara in the Simla hills, by N. G. Pring. 

Afforestation of' the Ridge at Delhi, by R. N. Parker. 

Punjab erosion conference, by R. Maclagan Gorrie. 

Root suckers of Semal, by L. B. Holland. 

Tree lopping on a permanent basis, by R. Maclagan Gorrie. 

Note on soil erosion in the Punjab, by R, Maclagan Gorrie. 



UNITED PROVINCES. 

Approximate volume table for kaldu (Adina cordifolia) by E. C. Mobbs. 
(V. P. Forest Leaflet No. 6.) 

Resin industry in Kumaon compiled in the Kumaon Circle, by R. G. Marriott. 

(U. P. Forest Bulletin No. 9.) 

V. P. Forest Pocket Book, by S. H. Howard, 4th edition, 1937. 

Second Interim Report on the Makhdumpur Usar experiment (V. P. 
Forest Leaflet No. 8), by F. C. Ford Robertson. 

Record of seeding of the common tree species in the IT. P. (U. P. Forest 
Leaflet No. 7), by F. C. Ford Robertson. 
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Indian Foreite*— ■ 

Seedling regeneration in B.3 sal, by E. A. Smythies. 

A note on regeneration in the Dehra Dun forests, by W. A. Bailey. 

Notes on Gonda division, by R. O. Drummond. 

Sal natural regeneration experiments in -the United Provinces, by E. O. 

Mobbs. 

Tho Hailey national park, by E. A. Smythies. 

Porcupine-proof fencing, by E. C. Mobbe. 

Village uplift and its connection with forestry, by K. D, Joshi. 

The United Provinces forest department (Canning) benevolent fund. 

Note on the results of afforestation of Jumna, Chamba! and other 
ravines. 

The Forestry Court — U. P. Agricultural and Industrial Exhibition, 
Lucknow, by D. Stewart. 
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APPENDIX II. 



Statement showing rank, designation and address of Forest 
Officert employed exclusively on research work in the varioux 

Provinces during the year 1936-37. 



Name. 



Mr. C. 8. Purlcayastha, Deputy 
Conservator ol Forests. 



Dr. N. L. Bor, Deputy Conservator 
of Foreata, 



Mr. 3. M. Deb, Extra Assistant Con- 
servator of Forests. 

Mr. R. I. Macalpine, Deputy Con- 
servator of Forests. 

Mr. C. K, Homlray, Deputy Con- 
servator of Forests. 

Mr. S. J. Curtis, Deputy Conservator 

of Forests. 

Mr. J. C. Nath, Deputy Conservator 

of Forests. 

Mr. W. H. Hodge, Deputy Conserva- 
tor of Forest*. 

Mr. C. T, Trigg, Deputy Conservator 
of Forest*. 

Mr. W, D. M. Warren, Depoty Con- 
servator of Forest*. 

Mr. C. W. D, Kermode .-. 



Mr. L. 3. Vernall . 
Mr. E. Unwln 

Mr. P. F. Qarthwait* 
Mr. M. If. Gallant 
Mr. a. A. Maxwell 
Mr. M. N, Gallant 



Mr. H, C. Watts, Deputy Conserva- 
tor of Forest*. 



Mr. H. C. B. Jolt ye, Deputy Con- 
servator of Forests. 



Designation, 



Held the combined post of Botanical 
Officer and Silviculturist, Assam, 
from 1st April 1936 to 1st November 
1936. 

Held the combined post of Botanical 

Officer and Sllivculturjst, Assam, 
from 2nd November 1935 to 31st 
March 1937. 

Forest Utilisation Officer, Assam 



Sitviculturist, Bengal, from 1st April 
1936 to 31st October 1936. 

Sitviculturist, Bengal, from 1st- Novem- 
ber 1936 to 18tli February 1937. 

Sitviculturist, Bengal, from 19th Feb- 
ruary to 17th March 1937. 

Silvlculturist, Bengal, from 18th 
March 1937 to 3 1st March 1937. 

Forest Utilisation iDcer, Bengal, from 
1st April 1936 to 24th October 1936. 

Forest Utilisation Olfieer, Bengal, from 
25th October 1938 to 31«t March 
1937. 

Forest Research, Officer, Bihar . 



SUvtculturtst, Burma {throughout the 
year). 

Forest Entomologist, Burma, (from 1st 
April 1936 to 9th January 1937). 

Conservator of Forests, Working Plans 
Circle, in current charge of the post 
of Forest Entomologist, Burma, for 
the period from 10th to 22nd 
January 1937. 

Forest Entomologist, Burma (from 
23rd January 1937 to end of year ). 

Forest Economist, Burma (from 1st 
April 1936 to 14th May 1936). 

Forest Economist, Burma (from 15th 
May 1936 to 9th November 1936). 

Forest Economist, Burma (from 10th 
November 1936 to end of year). 



Silvlculturist, Central Provinces, from 
1st April 1936 to 14th September 
1936. 

Silvlculturist, Central Provinces, from 
26th October 1936 to 3rd March 
1937. 



Address. 



Shlllong. 

Shlllong. 

Oauhatt. 

Darjeellng. 

Darjeellng. 

Darjeellng. 

Darjeellng. 

Calcutta, 

Calcutta, 

Ranch!. 
Maymyo. 
Maymyo. 
Maymyo. 

Maymyo. 

Rangoon. 
Rangoon. 
Rangoon. 

Nagpor, 

Nagpur, 
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Serial 
No. 



20 
21 

22 
2S 
24 

25 

26 
27 
28 
29 
30 



Name. 



Mr. K. P. Sagreiya, Deputy Con- 
servator of Forests. 

Mr. Abdus Salam, Extra Assistant 
Conservator of Forests. 

Mr- A. h. Griffith, Deputy Conserva- 
tor of Forests. 

Mr. M. Srinivasa Raghavan, Extra 
Assistant Conservator of Forests. 

Mohamed Abdul HaOz Sahib, Extra 
Assistant Conservator of Forests. 

Mr. J, W. Nicholson, Officiating 

Conservator of Forests. 



Dr. S. M. Gorrie, Deputy Conserva- 
tor of Forests. 

Mr. I. D. Mahendru, Extra Assistsnt 
Conservator of Foresta. 

Mr. E. S, Chopra .... 



Mr. F. C. Ford Robertson, Deputy 
Conservator of Forests. 

Mr. Sohan Singh Negi, Extra Assist- 
ant Conservator of Forests. 



Designation. 



Silvlculturist, Central Provinces, from 
4th Man:h 1687 to 31st March 1937. 

Utilisation Officer, Central Provinces, 

( throughout the year.) 

Silvlculturist, Madras 



Assistant Sllvjculturist, Madras 

Forest Utilisation Officer, Madras 

Also carried out the duties of Research 
and Working Flans Officer (through- 
out the year) in addition to his own. 

Divisional Forest Officer, Silvlcultural 
Research Division, Punjab. 

Attached Officer, Silvlcultural Reseaxob 
Division, Punjab. 

Attached Officer, SiMeultural Research 
Division, Punjab. 

Sjlvieulturist, United Provinces, 
(throughout the year.) 

Assistant Sllvjculturist, United Pro« 
vinces. 



Address. 

Kagpnr. 

Nagpur. 

Ootacamund. 

Ootacarnund. 

Madras. 

Angnl. 

Lahore. 
Lahore. 
Lahore. 
Nftini T»l. 
Kalni Tftl. 
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APPENDIX III. 



Publications of the Forest Research Institute, Dehra Dun, 
available for Sale. 



SILVICULTURE SERIES. 

Botxetess (Old Serie*). 

Rs. A. T. 

•4. Ficus ehstica : its natural growth and artificial propagation, with a de- 
scription of the method of tapping the tree and of the preparation of 
its rubber for the market, by E. M. Coventry . . . . 12 

pAiEPHLBTS. 

•6. Note on Forest Reservation in Burma in the Interests of an Endangered 

Water-Supply, by A. Rodger . . . . . . .10 

*8. Note on the Collection of Statistical Data relating to the principal Indian 

Species, by A. M. F. Caccia 10 

*9. Tables showing the Progress in Working Plana in the Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1908, by 
the same author . . . . . . . . 10 

•16. Note on the Best Season for Coppice Fellings of Teak (Tectona grandis), 

byR. S. Hole 040 

BtrLLsnirs. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leete . . 10 
•8. Note on some Germination Tests with Sal Seed {Shorea robusta), by R. S. 

Troup 020 

•22. Note on the Causes and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R. S. Troup . . .050 
*30. The Compilation of Girth Increments from Sample Plot Measurements, 

by R. S. Troup . ..020 

*33. Note on an Enquiry by the Government of India into the Relation 

between Forests and Atmospheric and Soil Moisture in India, by 

M. Hill . . -. . . . . . . • ..100 

•41. Note on Weights of Seeds, by S. H. Howard, Revised by H. G. Champion 8 
*45. Note on the Miscellaneous Forests of the Kumaon Bhabar, by E. A. 

Smythies 100 

•46. Rate of Growth of Bengal Sal (Shorea robitsta), I Quality, by S. H. 

Howard 100 

*47. Volume Tables and Form Factors for Sal (Shorea rdbusia), by the same 

author 060 

•68. General Volume Tables for Chir (Pinua longifdia), by S. H. Howard . 8 
•62. Preliminary Yield Table for Dalhergia eisnoo, by S. H. Howard . .020 
*65. Tables for bark deductions from logs, by S. H. Howard . , .030 
*67. Chir (Pinus longifolia) Seed Supply, by S. H. Howard . . .030 

•78. The Problem of the Pure Teak Plantation, by H. G. Champion . . 12 
•82. The Measurement of Standing Sample Trees, by H. G- Champion . 12 

*83. Provisional Yield Table for Querem incana (Banj or Ban oak), by H. G. 

Champion and I. D. Mahendru 14 

*86. Cold Weather Planting in Northern India, by H. G. Champion . .090 
•87. Yield Tables for Teak Plantations in Java, by H. G. Champion . . 14 
*88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 14 

•89. Effect of Defoliation on the increment of Teak Saplings, by H. G. 

Champion 030 

•91. Damage by Frost at New Forest, Dehra Dun, during 1930 to 1934, by 

Bachaspati Nautiyal 12 



290 
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SILVICULTURE SEBSES-contd. 

Fobbst Recobds (Old Seriet). 

Rs. A. T, 

*Vol. V, Part II.— Note on Blue Gum Plantations of the Nilgiris 

(Eucalyptus globulus), by R. S, Troup . .16 

♦Vol. VI, Part II.— Statistics compiled in the Office of the Silvicul- 

turist. Forest Research Institute, Dehra 

Dun, during 1915-lfi 16 

„ Part V. — Statistics compiled in the Office of the Silvi- 
culturist, Forest Research Institute, Dehra 
Dun, during 1916-17 10 

*VoL VHI, Part II.— The Regeneration of Sal (Shorea robusta) 

Forests, by R. S. Hole . . . .220 

„ Part P7. — Notes on Artificial Regeneration in Bengal, 

by A. K. Glasson, P. T. Russell, E. 0. Sheb- 
beare and L, E. S. Teagae . . . .200 

♦Vol. IX, Part VII. — Note on the Possibilities of Camphor Cultiva- 

tion from Cinnamomum camphora in Northorn 
India, by S. H. Howard, W. A. Robertson 
and J. L. Simonsen . . . . .14 

♦Vol. X, Part m.— A Sal Yield Table for the United Provinces, 

by E. A, Smythies and S. H. Howard . .15 

* n Part VI.— General Volume Tables for Sal (Shorea robusta), 

by S. H. Howard 17 

♦Vol. XI, Part II. — Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. G. Champion . .280 

* „ Part III.— Regeneration with the assistance of Taungya 

in Burma, by H. R. Blanford . . .14 

* m Part VII— Volume Tables for Teak and Sal for the Central 

Provinces, bv V. K.. Malt-land . . .090 
♦Vol. XII, Part I.— Volume and Outturn Tables for Sal, by S. H. 

Howard 12 

* „ Part IV.— Yield Table for clear-felled Sal Coppice, by 

S. H. Howard 8 

* „ Part V,— Yield and Volume Tables for Chii by the same 

author 10 

* „ Part VI.— Yield and Volume Tables for Deodar, by the 

same author . . . . . .080 

» Part IX. — Notes on Artificial Regeneration in North 

India, by S. H. Howard . . . .16 

♦Vol- XHI, Part III.— Commercial Volume Tables for Sal in the wet 

mixed forests of the Bengal-Duara, by Parma 
Nand Suri . . . .080 

* j, Part IV. — Volume Tables for Sundri (Heritiera UUoralis) 

in the Sunderbans, Bengal, by the same 

author 10 

„ Part VII.— Slash in Chir Pine (Finns long if olio) Forests; 

Causes of Formation, its Influence and Treat- 
ment, by J. E. C. Turner . . . .360 

„ Part VIII. — Volume and Outturn Tables for Blue Pine 

(Pinits excelsa, Wall.), by H. G. Champion, 
I. D. Mabendru and Parma Nand Suri . 12 

* „ Part IX. — Commercial Timber (Katha) and Heartwood 

Volume Tables for Khair (Acacia catechu) in 

North India, by the same authors . . 1* 

* » Part X.— Yield Tables . for Blue Pine (Finns excelsa, 

Wall.), by the same authors . . .10 

•Vol. XIV, Part II.— Denudation of the Punjab Hille, by B. O. 

Coventry 1 4 

♦Vol. XV, Part I.— Classification of Thinnings . . 1* 

* „ Part III.— Standard, Commercial and Heartwood Volume 

Tables (Factory Working) for Khair (Acacia 
catechu) in North India, by H. G. Champion 
and I. D. Mahendru 5 

o2 
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SILVICULTURE SERIES-contf. 

Fobest Recobds (Old Series)— conid^ 

Re. A. ». 
•Vol. XV, Part IV. — Volume Tables and Diameter Growth Carre 

for Se.mai (Bombax malabaricum), by I. D. 
Mahendru . ... 9 

* „ Part V. — Provisional Volume Tables and Diameter 

Growth Curve for Semal (Bombax malabari- 
cum) in the Central Provinces, by the same 
author 2 

* „ Part VI. — Branch SmaBwood Tables for Shorea robuata, 

Tectona grajidis, Cedru-a deodara, Pinus 
excelsa and P. longifolia ; compiled in the 
Statistical Section, F. R. I. . . .030 

* „ Part VII.— Provisional Volume Tables and Diameter 

Growth Curves for Hofoplelea integrifolia 
(kanju) and Trewia nudiflora (guiel), by 
I. D. Mahendru 12 

* „ Part VIII.— Multiple Yield Tables for Deodar, by H. G. 

Champion and I. D. Mahendru . . .480 
*Vol. XVT, Part V, — Investigations on the Seed and Seedlings of 

Shorea robusta, by H. G. Champion and B. D. 
Pant 16 

* n Part VI.— The Use of Stumps (Root and Shoot Cuttings) 

in Artificial Regeneration, by the same 

authors 2 4 

* „ Part VII.' — Notes on Finns longifolia, Roxb.~The Planta- 

tions in Dehra Dun and the Central Provinces 
and Miscellaneous Seed Studies, by the same 

authors 1 10 

♦Vol. XVII, Part II.— Treatment of Babul (Acacia arabiea), by S- A. 

Vahid 114 

* „ Part IV.— The Sutlej Deodar— Its Ecology and Timber 

Production, by R. M. Gorrie . . .320 

* „ Part V. — The Importance of the Origin of Seed used in 

Forestry, by H. G- Champion . . 2 12 

•Vol. XVin, Part XII.— A Stand Table for Sal Evenaged High Forest, 

by I. D. Mahendru 5 

•Vol. XIX, Part III.— Regeneration and Management of Sal, by 

H. G. Champion 5 

•Vol. XX, Part XVI.— A Stand Table for Sal Evenaged High Forest 

,.'.,' and Coppice, compiled in Silvicultural Branch 12 

Fobest Rbcobds (New Series). 

•Vol. I, No. I.' — A preliminary Survey of Forest Types of India and 

Burma, by H. G. Champion 10 12 

* „ No. 2. — A study of the soils in the hill areas of the Kulu Forest 

Division, Part I — An investigation of Soil Profiles under 
deodar, 6pruce, blue pine and chir, by E. McKenzie 
Taylor, I. D. Mahendru, M. L. Mehta and R. C. Hoon . 2 2 

* „ No. 3. — Distribution of Sesquioxides, Silica and organic matter in 

Forest Soil Profiles of Kulu Hill Area, by R. C. Hoon . 12 
•Vol. II, No, 1. — A Glossary of Technical Terms for use in Indian Forestry . 6 

* „ No. 2.— Standard and Commercial Volume Tables for Dalbergia 

aiiioo, by M. A. Kakazai . . . . . .080 

* ,1 No. 3. — A Stand Table for Chir (Pinus longifolia) high forest, com- 

piled in the Silvicultural Branch . . . 12 

* „ No. 4.— The Silviculture and Management of the Bamboo (Z>. stric- 

tug), by P. N. Deogun .440 

* „ No. 5. — Seed Weights, Plant Percent*, etc., for Forest Plants in 

India, by J. N. Sen Gnpta 3 

Mbmoibs. 
•Pt'iMis longifolia, Roxb., Vo\. I, Part I, by R. S, Troup , , , 6 
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SILVICULTURE SERIES-cow^. 

Forkst Records (New Series)— contd. 

Othsb PrxBUCATioNa. 

Rs. A. 

t Practical Determination of the Girth Increment of Trees, by R, S. Troup . 4 
tNote entitled " Among the Eucalyptus", by R. C. Milward . . .34 
tNote on the Forests of Java and Madoera, by the same author . . 13 

tKlementary Silviculture in Urdu, by Mohd. Hakim-ud-Din . . .18 

tThe Methods of Preparing Volume and Money Yield Tables for Teak Woods 
and Volume and Form Factor Tables for Teak Trees from data collected 
in the Nilambur Teak Plantations of the South Malabar Division, by 

R. Bourne 9 

♦A System of Filing Information on Forestry, by S. H. Howard . . . 2 14 
•Tables for use with Brandis' Hypsometer for measuring the Height of Trees, 

etc., by F. B.Manson and H. H. Haines . . . . . . 10 



Mascals. 

•Preparation of Forest Working Plans in India, by W. E. D'Aroy. Revised 

by A. M. F. Caccia. (Fourth Edition) 14 

•Silvicultural Research Manual for use in India. Vol. I. — (Experimental 

Manual), by H. G. Champion . . . . . .200 

•Silvicultural Research Manual for use in India, Vol. II. — (Statistical Codo), 
by H. G. Champion and 1. D. Mahendru 

•Manual of Forest Mensuration, Revised by C. E. Simmons 

(PUBLICATIONS — PBINTBD OT3TSIDB INDIA.) 

fSchlich's Manual of Forestry, Vol. I, 4th edition, 1922 . 
f „ „ Vol. II, 4th edition, 1910 . 

t „ „ Vol. Ill, 5th edition, 1925 . 

f Silviculture of Indian Trees, by R. S. Troup, 3 Vol*., for forest officer* 

„ „ „ „ for public sale . 

fMeaeurementa of the Cubical Contents of Forest Crops, Oxford Forestry 

Memoir, No. 4, by M. D. Chafcurvedi 4 
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BOTANY SERIES. 

BtrcXBTTNS. 

•23. Note on the Preparation of Indian Forest Floras and Descriptive Lista, 

by R. S. Hole 040 

•25. Development of the Culms of Grasses, by R. S. Hole . . . .020 
•31. Eucalyptus in the plains of North-West India, by R. N. Parker . 5 o 

•53. Eucalyptus Trials in the Simla Hills, by R. N. Parker . . .080 

♦73. The Herbarium of the Forest Research Institute, by R. N. Parker . 6 

•76. List of Plants collected in West Nepal 4 

•80. List of Trees and Shrubs for the Kashmir and Jammu Forest Circles, 

by W. J. Lambert 12 

♦Vol. II, Part IV.— Note on Host Plants of the Sandal Tree, by the 

same author . . . . . .200 

•Vol. IV, Part III.— Note oo Useful Exotics in Indian Forests (No, 1 

Prosopis j-uliftora, DC), by R. S. Hole . 4 

• „ Part IV. — Note on Albizzia lathamii, by the same author . 3 
•Vol. V, Part IV.— Note on CEcology of Sal (Shorea robitstet), Part I, 

Soil-composition, Soil-moisture, Soil-aeration, 

by R. S. Hole 8 

• „ Part V.— Note on Trameles pint, by the same author . 1 

• „ Part VI. — Note on a New Species of Forest Grass (Spodid' 

pogon- lacti, Hole), by the same author . 8 
•Vol. XILt, Part I.— Illustrations of Indian Forest Plants— Part I— 

Five Species of Dipterocarpw, by R. N. Parker . 10 
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BOTANY SEWES-conAt 

Forest Rroobds (Old Stria). 



R*. A. f. 



•Vol XVI, Part L— Dlustrationa of Indian Forest Plants— Part II— 

Five Species of Dipttrocarpus, by R. N. 
Parker 10 

•Vol. XX, Part XV.—DIustrationa of Indian Foreat Plante, Part III, 

by R. N. Parker and C. E. Parkinson . . 14 

Forest Records (New Series), 

•Vol. I, No. 1.— Indian Terminalias of the Section Pentaptera, by C. E. Par- 
kinson " « . . . . ■ ' • ♦ 12 

* „ No. 2.— Illustrations of Indian Forest Plants, Part TV, by C E. Par- 
kinson . . . . . ■ . . .140 

Mbmoibs. 

•Memoir on some Indian Foreat Grasses and their (Ecology, Vol. I, Part I, by 

R. 8. Hole . . ....580 

OTHER PUBtlOmOKS. 

•A Forest Flora of the Andaman Islands, by C. E. Parkinson . . .200 

•Forty Trees Common in India, by R. N. Parker 3 6 

^Forest Flora of the Chakrafca, Dehra Dun and Saharanpnr Forest Divisions, 
U. P., by Upendranath Kanjilal, Third Edition, revised and enlarged, 
by Baaant Lai Gupta 330 

MAHtrAns. 

•Manual of Botany, by R. S. Hole. (Reprinted) 2 

( Publications — Printed outside Isdia.) 

flndian Trees, by Sir D. Brandis (1921 edition) 35 

MYCOLOGY SERIES. 

Foeest Records (Old Series). 

•Vol. XJV, Part III, — Investigations on the Infestations of Peridermium 
*_'__■ complanatum Barclay, on the needles, and of 
- • , - Peridermium himalayense on the stem of 

Firms longifolia, Roxb., by K. D. Bagcheo . 2 12 
•Vol. XVIIL Part XI. — Investigations on the Infestation of Peridertnium 

himalayense on Pinus longifolia, Part II, by 
K. D. Bagohee . , . . . .440 

unuzAnoN series. 

ButLtfras (Old Series). 

H. Memorandum on Mechanical Teats of some Indian Timbers, by W. H. 

Everett . . .020 

BuIiKTEHS. 

•3. Note on the Relative Strength of Natural and Plantation-Grown Teak 

in Burma . . . . , . . , t _ .040 

•13. Note on Ligno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson . . . . .050 

•14. A Further Note on the Relative Strength of Natural and Plantation- 
Grown Teak in Burma, by the same author 3 

*16. Note on the Technical Properties of Timber with special reference to 

Cedrela toona wood while seasoning, by the same author 3 
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UTILIZATION SERIES— cwfdL 

Bulletins— contd. 

Rs. a. v. 

16. Note on Gumhar (Gmdina arborea, Roxb.), by A- Rodger . ... 030 

17. Note on Bija Sal or Vongai (Pterocarpm marsupium, Roxb.), by the 

same author . . . . 040 

18. Note on Sain or Saj (Terminalia tomentosa, W. and A.), by the same 

author . 050 

19. Note on Benteak or Nana Wood (Lagerstrcemia lanceoXaia, Wall.), by the 

same author . . . • • • • • • .030 

20- Note on Sandan {Ougtinia dalbergiodes, Benth.), by the same author . 3 
21. Note on Dhaura Bakli (Anogeissus latifolia, Wall.), by the same author 4 

26. Note on the Resin Industry in Kumaon, by E. A. Smythies ^ . .14 

27. Note on Blackwood (Dalbergia latifolia, Roxb.), by E. Benskin . .040 

28. Note on Dhauri (Lagerstrcemia parviftora, Roxb.), by the same author . 4 

29. Note on Sundri Timber (Heriliera minor, Lam.), by R. S. Pearson . 3 

34. Note on Red Sanders (Ptertcarpua santalinua, Linn, f.), by T. A. White- 

head _• • • .090 

35. Note on Babul {Acacia arabica, Willd.), by J. D. Maitland-Kirwan . 5 

36. Note on Kokan or Lampatia Timber (DuabaTiga sonneraUoides, Ham.), 

by R. S. Pearson • .030 

37. Note on the Contraction and Warping "which takes place in Pimis longi- 

folia timber -while seasoning, by the same author . . . .0110 

39. Note on Hollong Timber (Dipterocarpua pilosue, Roxb.), by R. S.Pearson 4 

40. Note on Pyinma, Ajhar or Jarul Wood (Lagerstrozmia fioe-regince, Retz.), 

by the same author . . . . . . . ■ .060 

42. Note on Haldu {Adina cotdifolia, Hook, f.), by C. E. C. Cox . . 8 

43. Note on Odina wodier, Roxb., by the Bame author . . . .080 

44. Note on Semal or Cotton Wood (Bombaz malabaricum), by the same 

author 10 

48. Note on Kindal (Termi-nolia paniculata), by R. S. Pearson . . .060 
*49. Note on Tbingan (Hopea odorata, Roxb.), by A. Rodger . . .070 

'50. Note on Gurjun or Kanyin (Dipterocarpus spp.), compiled by W. A. 

Robertson . . ... . _ . . _ . . .040 

51. An Investigation of certain factors concerning the Resin -tapping In- 
dustry in PinvA longifolia, by H. G, Champion . . . .080 

53. Summary of Results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by R. S. Pearson . 6 

56. A Report on the Tan Values of Indian Myrobalans and Burma Termi- 

naiia, by J. A. Pilgrim 6 

57. Tan Investigation of the Burma Hill Pine, Pinus khxsya bark and Pyin* 

kado, Xylia dolabriformis, by the same author . . . .030 
'59. Summary of results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by J. H. Warr , * 1 14 
60. Note on Aince (Artocarpus hirsute, Lamk.), by C. C. Wilson . ,070 
64. Summary of results of Laboratory Experiments with different Wood 

Preserving Antiseptics, by S. Kamesam . . . . , 1 12 

66. A Note on the Working Qualities of some Common Indian Timbers, by 

H. E. Kinns 10 

69. The Mechanical and Physical Properties of Himalayan Spruce and 

Silver Fir, by L. N. Seaman, assisted by C. R. Ranganathan . 110 
72. Instructions for the Operation of Timber Seasoning Kilns, by S. N. 

Kapur .1120 

75. Preservation of Indian Timbers- — the Open Tank Process, by F. J. 

Popham ... . . , 10 

77, The Identification of Important Indian Sleeper Woods, by K. A. Chow- 

dhury 300 

81. Testing and Selection of Commercial Wood Preservatives, by S. 

Kamesam . . . . . . . . . 14 

84. The Identification of Commercial Timbers of the Punjab, by K. A. 

Chowdhury 300 

85. A Record of the Results obtained with Experimental Treated Sleepers 

laid in the Indian Railways between 1911 and 1916, by S. Kamesam 8 
90. Official List of Trade Names of Indian Timbers 4 
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UTILIZATION SERIES-cotri^ 

Fobjbst Reoobds (Old Series). 



Re. a. v . 



♦Vol. Ill, Part II. — Preliminary Note on the Antiseptio Treatment of 

Timber in India with special reference to 
Railway Sleepers, by E. S, Pearson . . 14 

•Vol. IV, Part V. — Note on the Utilization of .Bamboo for the Manu- 
facture of Paper-Pulp, by R. S- Pearson (2nd 
Edition) 2 

•VoL V, Part I. — Note on the Tea Box Industry in Assam, by R. S. 

Pearson 2 

•Vol. VI, Part IV. — A Further Note on the Antiseptio Treatment of 

Timber, recording results obtained from past 
experiments, by R. S. Pearson . . .300 

•Vot VII, Part IL— A Further Note on Thitsi {Melanorrhaa utitata, 

Wall.), with special reference to the oleo- 
resin obtained from it in the Lawks a wk and 
Myelat States, Southern Shan States Forest 
Division, by F. A. Wright . . .040 

• „ Part VI. — Note on the Mechanical Strength and Seasoning 

Properties of Shorea robusta (Sal) Timber, by 

R. S. Pearson . . . . . .080 

•Vol. VHI, Part I.— Report on Lac and Shellac, by H. A. F. Lindsay 

and C. M. Harlow 2 12 

•Vol. IX, Part IX. — Note on the Work of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V, Collier . . 1 11 
•Vol. X, Part V.— Analysis of the Tanning Properties of certain 

Burma Lageratroemias, by E. Pasupati. 

Reported by J. A. Pilgrim . . . .070 

• „ Part VII. — Interim Report on the Work under Projects No. I 

and No. 0, by L. N. Seaman . . .090 

• „ Part IX. — Tannin Investigation of some Burmese Diptero- 

carps, by J. A. Pilgrim . . . .070 

• ti Part X.— The Mangroves of South Tenasserim, by the 

same author 15 

• „ Part XI. — Report on Burma Oak and Chestnut Tans, by the 

same author 110 

•Vol. XL Part IX. — Summary of the Investigations on Bamboos and 

Grasses for Paper Pulp, by W. Raitt . .080 

• „ Part X. — Notes on the Antiseptic Treatment of Assam 

• • • Timbers for Railway Sleepers, by J. H. 

.'■'.'' Wair, assisted by S. Kamesam . . 1 14 

•Vol. „ Part 'fil, — Second Interim Report on Work under Project 

No. I, by L. N. Seaman . . . . 1 12 
•Vol. XIV, Part I.— The Burma Bamboo Pulp Snrvey, by W. Raitt 2 10 
•Vol. XVH, Part VII.— Interim Report on Work under Project No. 2, 

Strength Tests of Timber in Structural Sizes, 
with Test Results up to 1932, by L. N. 

Seaman 10 

•VoL XVm, Part X— Third Interim Report on Project No. L— The 

Physical and Mechanical Properties of Woods 

Jrown in India, by V, D. Limaye . .440 
ts of Experiments on the Kiln-drying of 
Wood with Ozonized Air, by S. N. Kapur . 8 

• n Part XIV.— Interim Report on Work under Project VIII-~ 

Testing of Indian Timbers for Veneer and 

Plywood, by W. Nagle . . . .10 

Fobest Rsookds (New Serie*). 

V*L, -I, Ho, I.— Shrinkage Studies on Indian Woods I.— Effect of high 

temperatures on the shrinkage and moisture 
equilibrium of Wood, by S. N. Kapur and 
Aitt-uJ-Behnmn 18 
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UTILIZATION SEWES-conoW. 



Foexst Rboords {OHSerie*) — eonkt. 

•Vol. I, No. 2. — Experiments on the Air Seasoning of Softwood Railway 

Sleepers, by the same authors 
„ No, 3.— Results obtained with a timber-drying kiln heated 

directly by furnace gases, by S. N. Kapur 

• „ No. 4. — A Note on Protecting Indian Structural Timbers against 

fire, termites, borer and fungi (rot), by 
S. Kameaam ..... . 

• „ No. 5. — Second Interim Report on work under Project V1I1 

(Testing of Indian Timbers for Veneer and 
Plywood), by W.Nagle .... 

Mkboibs. 

•Indian Woods and their Usee, Vol I, Part I, Economy Series, by R. 8. 
Troup 

•Note on the Economic Value of Shorea robutta (Sal), Vol. H, Part II, Eco- 
nomy Series, by R. S. Pearson 

OTHBE PUBUOATIONa. 

•Commercial Guide to the Economic Forest Producta of India, by R. S. 
Pearson ............ 

•Project No. I.— Meohanical, Physical and Structural Properties of Wood 
grown in India, by L. N. Seaman .... 

• „ No. H. — Tests of Indian Timbers in Structural Sizes, by L. N. 

Seaman 

• „ No. IV. — Mechanical Strength, Seasoning Properties, Treatment 

of, and Key to certain Indian Sleeper Woods, by 
R. S. Pearson, L. N. Seaman, C. V. Sweet, J. H. 
Warr and H. P. Brown 

• „ No. V. — Testing of Raw Materials (Paper-Pulp Section), by W. 

Raitfc . 

• „ No. VJLl. — -Kiln Seasoning of Indian Timbers, by S. Fitzgerald and 

S. N. Kapur 

• „ No. VIII.— Testing of Indian Woods for Veneer and Plywood, in- 

cluding Tests on Glues, by W. Nagle 
•The Common Commercial Timbers of India and their Uses, by H. Trotter + 
•Rules for the Grading of Teak Squares, by L. N. Seaman and V. D. Limaye 
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Manuals. 

{Indian ForeBt Utilization, by R. S. Troup (Second Edition) 
♦Manual on the Air Seasoning of Indian Timbers, by S. N. Kapur 
•An Elementary Manual on Indian Wood Technology, by H. P. Brown 

Ljctubb Noras. 

Special Lecture Notes for Indian Forest Students : — 

tMinor Forest Producta of India, by H. Trotter 

{Preservation of Timber, by J. H. Warr . 

fPulp and Paper Making, by W. Raitt 

f Timber Strengths and Timber Testing, by L. N. Seaman 

fTimber Seasoning, by S. Fitzgerald and S. N. Kapur 

f Sawmill, Wood Workshop and Tool Room Management, by W. Nagle 

(PUBUOATIOKS — PWMTBD OUTSIDE IWDIA.) 

f Commercial Timbers of India, by R. 8. Pearson and H. P. Brown, 2 Vols^ 

for forest officers , .* 47 00 

f Commercial Timbers of India, by R. S. Pearson and H. P. Brown* 2 Vols., 

for public sale * • .67 00 
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1. — Note on Calorimetric Teste of some Indian Woods, by Puran Singh . 2 
*6«- — Memorandum on the Oil Value of Sandalwood, by Puran Singh . 2 

•7. — Note on the Chemistry and Trade Forms of Lac, by the same author . 3 
*9. — -Note on Resin Value of Podophyllum emodi and the best season for col- 
lecting it, by Puran Singh . . . . . . .013 

•24.' — Note on Turpentines of Pinus khasya, Pinus merfaisii and Pinus excelsa, 

by Puran Singh 020 

•31. — Note on Indian Sumaoh (Rhus cotinus, Linn.), by Puran Singh . .020 

•32.— Note on the Burma Myrobalans or " Panga fruits " as a Tanning Material, 

by Puran Singh 010 

•79. — Calorific Values of some Indian Woods, by S. Krishna and S. Ramas- 

wami . . . 12 

Fobest Rbcobds (Old Series). 

•VoL Ed, Part P7. — Note on the Preparation of Tannin Extract with 

special reference to those prepared from the 
Bark of Mangrove (Rhizophora mucronata), 
by Puran Singh 7 

*VoL VIII, Part V. — Note on the Essential Oil from the leaves of Abies 

pindrow i Spach, by J. L. Simonsen . .020 

♦Vol. IX, Part III.— Oils and Fats from the Seeds of Indian Forest 

Trees, Parts I— -V, by M. Gopal Rau and J. L. 
Simonsen 8 

* „ Part IV.- — The Constituents of some Indian Essential Oils, 

Parts I— VII, by J. L. Simonsen and M. 

Gopal Rau . . . . . .060 

* „ Part VI.— The Constituents of some Indian Essential Oils, 

Part VIII.' — The Essential Oil from the gum- 
oleo-resin of Boswdlia serrate (Roxb.), by 
J. L. Simonsen . . . . . .030 

•Vol. IX, Part VIII.' — The Constituents of some Indian Essential Oils, 

Parte IX and X, by J. L, Simonsen . .046 

•Vol. X, Part I. — The Constituents of some Indian Essential Oils, 

V - Part XI, — The Essential Oil from the leaves 

of Cupressus torulosa, Don., by J. L. Simonsen 3 

* „ Part II.— Oils and Fats from the Seeds of Indian Forest 

Plants, Part VI. The Oil from the Seeds of 
Aleurites montana Wils., by R. N. Parker, 
M. Gopal Rau, W. A. Robertson and J. L. 
Simonsen, and Part VII.— The Oil from tho 
Seeds of Salvia plebeia, R. Br., by M. Gopal 
Rau and J. L. Simonsen . . . .090 

• Part IV. — The Constituents of some Indian Essential Oils, 

Part XII.— The Essential Oil from the Oleo- 

resin of Pinus merkusii, by J. L. Simonsen . 2 

• _ Part VHI. — The Constituents of some Indian Essential Oils, 

Part XIII.— The Essential Oil from a New 
Species of A ndropogon occurring in the Etawah 
District, by J. L. Simonsen . . . .030 

•VoL XL Part I. — The Constituents of some Indian Essential Oils, 

Parte XIV— XV, by J. L. Simonsen . .030 

» „ Part V. — The Constituents of some Indian Essential Oils, 

Part XVI, by M. Gopal Rau . . 12 

• Part VI.— The Constituents of some Indian Essential Oils, 

Part XVII, by M. Gopal Rau and J. L. 

Simonsen .020 

•VoL XVL Part II.— Indian Ephedras, by S. Krishna and T. P. Ghose 1 14 
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•Vol. It No. 1. — Minor Forest Products of Chakrata, Dehra Dun, Saha- 

ranpur, and neighbouring Forest Divisions, 
Part L— Oil bearing seeds, by S. Krishna, 
S. V. Puntanvbekar and M. B. Raizada . 114 

Other PtrBiiiCATiOHa. 

•Not© on " Fridera ".—A Composition for Reconditioning Abrased Spike 

HoleB in Railway Sleepers, by S. Krishna 
and T. P. Ghose — Railway Board, Technical 
Paper No. 282 .060 

ENTOMOLOGY SERIES. 

BtTXLETINS. 

5.— The Blue Pine Tomicus Bark-Borer (Tomicue ribbentrofpi), by E. P. 

Stebbing 020 

10. — Note on the Bark-Boring Beetle Attack in the Coniferous Forests of 

the Simla Catchment Area, 1907— 1911, by R. S. Hole . .030 
•11. — A Further Note on some Casuarina Insect Pests of Madras, by V, Sub- 

ramania Iyer . . . . . . . . . 14 

•12.— Note on the Bark-Eating and Root-Boring Booties of Babul {Acacia 

arabica), by E. P. Stebbing 4 

•38. — -The Construction of Calcareous Opercula by Longicorn Larvae of the 

Group Ceram6ycini(Coleoptcra, Cerambycidae), by 0. F. C. Beeson 3 
•70. — Uoplocerambyz spinicornis — An Important Pest of Sal, by D. J. Atkin- 
son 16 

•Vol. IV, Part II.— Not© on some new and other Species of Hymenop- 

tera in the Collections of the Zoological Branch 
of the Forest Research Institute, Dehra Dun, 

by P. Cameron 4 

•Vol. VI, Part I. — The Life-History of Diapua furtiws, Sampson, by 

C. F. C. Beeson . . . . . . 10 

•Vol. VO, Part Vn.— The Life-History of the Toon Shoot and Fruit 

Borer, Hypsipyla robusta, Mooro, with sugges- 
tions for its control, by C. F. C. Beeson . 2 4 
•Vol. VIII, Part III.— Note on the Bee-Hole Borer of Teak, by C. F. C. 

Beeson 3 

♦Vol. IX, Part II. — On Chalcidoidea {mainly bred at Dehra Dim, 

from pests of Sal, Toon, Chir and Sundri), 

by James Waterston 12 

•Vol. XI, Part IV.— On Some Indian Brenthidae, Parts I— III, by 

R. Kleine, C. F. C. Beeson and J. C. M. 
Gardner , . . . . . .15 

* „ Part VIII. — The Economic Importance and Control of the Sal 

Heartwood Borer, by C. F. C. Beeson and 

N. C. Chatterjee 14 

•Vol. XH, Part II.— Identification of Immature Stages of Indian Ce- 

rambycidae, L, Cerambycini, by J. C. M. 
Gardner . . . . . . .080 

* „ Part VII. — Descriptions of new species of Niponiidae and 

Cerambycidae from India, by J. C. M. Gardner 6 

• „ Part VIII.— Note on some Indian Cleridae, Part I, by J. B. 

Corporal, and Part II, by C. F. C. Beeson . 5 

• „ Part X.— On some Indian Coleoptera, Part I, by E. Fleu- 

tiaux, and Part II, by J. C. M. Gardner .040 
•Vol. XHI, Part II.— Identification 'of Immature Stages of Indian Ce- 
rambycidae II, and Descriptions of Three 
Indian Beetle Larvae (Carabidao Col.), by 
J. C. M. Gardner 1 4 ( 
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*VoL Xin, Part V. — Epidemic attacks by the Sal Heart wood Borer 

{Hoplocerambyx spinicornis] in the Forests of 
South Mandla Division, C. P., by W. A. Muir 2 10 

* „ Part VI.' — On some Indian Coleoptera, Hemiptera and Thy- 

sanoptera, Part I, by R. Kleine ; Part II, by 
A, Thery; Part III, by O. C. OUenbach ; 
Part IV, by Carl J. Drake ; and Part V, by 

Dudley Moulton 16 

♦Vol. XIV, Part IV.— Immature Stages of Indian Coleoptera (6), by 

J. C. M. Gardner 12 

* „ Parts V-VIII. — Part V. — On some New Indian Coleoptera and 

Hemiptera.— Indian Species of Palorua Muls 
and «ome Associated Beetles, by K. G. Blair. 
Part VI.- — Two New Species of Coleoptera 
from India, by E. Fleutiaux. Part VIL — 
Some New Indian Cerambycidae, by J. C. 
M. Gardner. Part VIII. — Some Records of 
Indo-Malayan Payilidae, by F. Laing . .12 
• „ Parts IX -X,— Part IX. — On the Genus Xyleborus — Neue Xyle- 

borus Artenaus Indian, by Hans Eggers. Part 
X. — The Biology of the Genus Xyleborus, 
with more New Species, by C. P. C. Beeson . 16 
♦Vol. „ Parts XI-XIV.— Part XL— On some Indian Coleoptera. — A 

New Genua and a New Species of Melaaidae 
and a New Species of Elatcridae, by E. Fleuti- 
aux. Part XII. — A New Genus and two New 
Species of Longhorn Beetles from India, by 
W. S. Fisher. Part XIII.— Immature Stages 
of Indian Coleoptera (7), by J. C. M. Gardner. 
Part XIV. — Three New Species of Lycidae, 

by R. Kleine 10 

Vol. XVI, Part III. — -Immature Stages of Indian Coleoptera (8), by J. 

CM. Gardner . . . . . .12 

„ Part IV.— Immature Stages of Indian Coleoptera (9), by 

J. C. M. Gardner . . . . .12 

„ Part Vni.— Ne w Indian Curculionidae (Col. ), by Sir Guy A. K. 

-'•V- Marshall 6 

„ Part "IX. — The Life-History and Control of Celotterna scabra- 

tor (Col. Cerambycidae), by C. F. C. Beeson . 8 

„ Part X.— New Species of Exocentrus Mulsant from India, 

by W. S. Fisher . . . . .070 

„ Part XI.— Immature Stages of Indian Coleoptera { 10) Anthri- 

bidae, by J. C. M. Gardner . . .050 

VoL XVII, Part I. — Entomological Investigations on the Spike Disease 

of Sandal, by Cedric Dover . . .10 

, t Part III. — Immature Stages of Indian Coleoptera (11) 

(Platypodidae), by J. C. M. Gardner . .090 

„ Part VI. — New Cerambycidae from India (Coleoptera), by 

W. S. Fisher 2 

„ Part VIII. — Immature Stages of Indian Coleoptera (12) (Cara- 

bidae), by J. C. M. Gardner . . .090 

„ Part IX. — Entomological Investigations on the Spike Disease 

of Sandal (2) Bostrychidae, Platypodidae and 
Scolytidae, by C. F. C. Beeson - . .040 

„ Part X— Entomological Investigations on the Spike Disease 

of Sandal (3) Membraoidae (Homopt.), by 

W. D. Funkhouser 6 

VoL XVm, Part L — Entomological Investigations on the Spike Disease 

of Sandal (4) Cercopidae (Homopt.), by V. 
Lallemand 020 
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♦Vol- XVIII, Part II. — -Entomological Investigations on the Spike Disease 

of Sandal (5) Brenthidae and Lycidae (Col.), 

byR. Kleins 2 

* Part III.' — Entomological Investigations on the Spike Disease 

of Sandal (6) Anthribidae, by Karl Jordan . 3 
Part IV.— Entomological Investigations on the Spike Disease 
of Sandal (7) The Genus Exocentrus (Ceram- 
bycidae), by W. S. Fisher . . . 2 

Part V,— Entomological Investigations on the Spike Diaeaee 

of Sandal (8) Carabidae, by H. E. Andrewes 7 
Part VI. — Entomological Investigations on the Spike Disease 

of Sandal (9) Neuroptera, by Nathan Banks 2 
Part VII. — ■Entomological Investigations on the Spike Disease 
of Sandal (10) Melasidae and Elateridae, by 

E. Fleutiaux 6 

Part VIII.- — Entomological Investigations on the Spike Disease 
of Sandal (11) Pulgoridae (Homopt.), by N. C. 

Chatterjee 12 

w Part IX. — Immature Stages of Indian Coleoptera (13) (Bos- 

trychidae), by J. C. M. Gardner . ,10 

„ Part XIII.-— Entomological Investigations on the Spike Disease 

of Sandal.— The Life-history and Morphology 
of Burybrachys tomentoaa Fabr. (12) Fulgori- 
dae (Homopt.), by N. C. Chatterjee . . 12 
Vol* XIX, Part L — New Thysanoptera from India, by Dudley Houl- 

ton 

n Part H. — Entomological Investigations on the Spike Disease 

of Sandal (13) Membracidae and Cercopidae 

(Homopt.), by N. C. Chatterjee and M. Bose 4 

w Part IV. — Entomological Investigations on the Spike Disease 

of Sandal (14) Jassidae (Homopt.), by H. S. 

Pruthi 10 

„ Part V.— Entomological Investigations on the Spike Disease 

of Sandal (15) Cicindelidae (Col.) and Supple- 
mentary Data on Neuroptera and Elateridae 
(Col.), by N. C. Chatterjee . . . .060 

Part VI. — Entomological Investigations on the Spike Disease -_ 
of Sandal (16) Coccioellidae (Col.), by B. 
Korschefsky . . . . . .060 

„ Part VH. — Entomological Investigations on the Spike Disease 

of Sandal (17) Coccinellidae (Col.), Supple- 
mentary Data, by N. C. Chatterjee and M. 

Bose . 5 

„ Part VIII.— Entomological Investigations on the Spike Disease 

of Sandal (18) Fulgoridae (Homopt.), by N. 
C. Chatterjee and M. Bose . . , . fi 
„ Part IX. — Entomological Investigations on the Spike Disease 

of Sandal (19) — on the Life history and Mor- 
phology of Pelalocephala nigrilinea Walk. 
(Jassidae, Homopt.), by N. C. Chatterjee . 12 
Vol. XX, Part I. — Entomological Investigations on the Spike Disease 

of Sandal (20) Studies on Insect Transmis- 
sion, by C. Dover and M. Appanna . .12 
„ Part II.— Immature Stages of Indian Coleoptera (14) (Cur- 

culionidae), by J. C. M. Gardner . . .18 
„ Part TIL— On the Biology of the Mantidae (Orthopt.), by 

R. N, Mathur . . . . , o 12 

lt Part IV.- — Entomological Investigations on the Spike Disease 

of Sandal (21) Thysanoptera, by T. V. Rama- 
krishnaAyysr , , t , , , Q « 0. 
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•Vol, XX, Part V. — Entomological Investigations on the Spike Disease 

of Sandal (22) Formicidae (Hymen.), by Dur- 
gad&s Mukcrji . . . . . 5 

* „ Part VI. — Entomological Investigations on the Spike Disease 

of Sandal (23) Anthicidae, by Rudolf F. 
Heberdey 7 

* „ Part VII. — Methods of Testing the Susceptibility of Timbers 

to Termite Attack, by C. Dover and R. N. 

Mathur 5 

* „ Part VIII. — Immature Stages of Indian Ooleoptera (15) — 

(Scolytidae), by J. C. M. Gardner . .080 

"* „ Part IX.— Entomological Investigations on the Spike Disease 

of Sandal (24) Pentatomidae (Hemipt.), by 
N. C. Chatterjee 10 

* „ Part X. — Sur Quelques Longicornes dos Indes (Cerambyci- 

dae, Col.), by ST. N. Plavilstshikov . .030 

* „ Part XI. — New Termites from India, by Thomas E. Snyder 9 

* „ Part XII. — New Ichneumonidae from India and China, by 

R. A, Cushman 4 

Fobbst Records (New Serie*). 

Vol. I, No. 1. — Immature Stages of Indian Coleoptera (16) (Scarabaeoi- 

dea), by J. C. M. Gardner 10 

„ No. 2. — On the Biology of the Psyllidae (Homopt.), by R. N. 

Mathur 6 

„ No. 3.- — Neue Brenthiden und Lyciden aus Lidien, by R. Kleine . 6 
„ No. 4. — Immature Stages of Indian Coleoptera (17) (Eucnemidae}, 

by J. C. M. Gardner 4 

„ No. 5.-— Neue Attelabiden aus Indien (Curculionidae, Col.), by 

Eduard Voss 5 

„ No. 6.' — Biology of the Braconidae(Hymenopt.), by C.F.C. Beeson 

and S. N. Chatterjee 10 

„ No. 7. — Immature Stages of Indian Coleoptera (18) (Brenthidae), 

by J. C. M. Gardner . . . . ■ . 10 

„ No. 8.— On the Biology of the Ichneumonidae (Hymenoptera), by 

;.'C. F. C. Beeson and S. N. Chatterjee . . .080 
„ No. 9. — Oh.-the Biology of the Tachinidae (Diptera), by the same 

authors . . . . . . . 10 

„ No. 10.- — Entomological Investigations on the Spike Disease of 

Sandal (25) Lepidoptera, by N. C. Chatterjee . .080 

„ No. 11. — New Indian Curculionidae (Col.), by Sir Guy A. K.Marshall 10 
„ No. 12.' — Entomological Investigations on the Spike Disease of 

Sandal (26) Coccidae (Homopt.), by N. C. Chatterjee 

and T. V. Ramakxishna Ayyar . . . .070 
„ No. 13. — Entomological Investigations on the Spike Disease of 

Sandal (27) Chrysomelidae (Col.), by N. C. Chatterjee 

and G. D. Bhasin 1 14 

Vol. II, No. 1. — A Survey of the damage to Teak Timber by the Beehole 

Borer (Xyleute* cer ■arnica Wlk.) throughout the main 

teak-bearing forests of Burma, by D. J. Atkinson . 4 10 
„ No. 2. — Immature Stages of Indian Coleoptera (19) Anthribidae, 

by J. C. M. Gardner 10 

„ No. 3. — Entomological Investigations on the Spike Disease of 

Sandal (28) Cicadidae (Homopt.), by N. C. Chatterjee 5 
„ No. 4. — New Indian Cerambycidae, by J. C. M. Gardner . .070 
„ No. 6. — New Indian Tingitidae (Hemiptera), by C. J. Drake and 

M. E. Poor 5 

„ No. 6. — Zwei neue Callirrhipis mit ihren larven (Sandalidae, Col.), 

by Fritz van Emdon . . . . . .040 
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♦Vol. II, No. 7.' — Entomological Investigations on the Spike Disease of 

Sandal (29) Coreidae and" Berytidae (Hemipt.), by N. 

C. Chatterjee 8 

„ No. 8.— Some new Carabidae from India, by H. E. Andrewea . 0*0 
„ No. 9. — Immature Stages of Indian Coleoptera (20) Carabidae, by 

J. C. M. Gardner .10 

„ No. 10. — Neue Brenthiden und Lyoiden aua Indian, by R. Kleine . 3 
„ No. 11. — Entomological Investigations on the Spike Disease of 

Sandal (30) Reduviidae (Hemipt.), by K 0. Chatterjee 10 
„ No. 12. — On the Biology of the Bostrychidae, by C. F C. Beesou 

and B. M. Bhatia 3 4 

MISCELLANEOUS PUBLICATIONS. 

Maitcaxs. 

•Explanatory Notes on Forest Law. (Third Edition) . . . .220 

•Surveying and Drawing Manual, by F. A. Brining and D. N. Avasia . .200 

Othhk Publicatiohs. 

^Forest College, Dehra Dun, Calendar, 1931 6 2 

The Progress of Forest Research in India, 1935-36, Part L— The Forest 

Research Institute 160 

•The Progress of Forest Research in India, 1935-36, Part II.- — Provincial 

Reports 2 10 

Progress Report of the Forest College, Dehra Dun, for the year 1935-36 . 16 
•The Forest Research Institute, Dehra Dun, Guide . . . . .030 
Annual Return of Statistics relating to Forest Administration in British 

India for 1933-34 2 14 

Annual Beturn of Statistics relating to Forest Administration in British 

India for the year 1934-35. - 1 10 

Classified List of Officers of the Indian and Provincial Forest Services and of 

the Forest Engineering Service in India and Burma on 1st July 1936 . 3 4 
fMalaria in Forest Areas, by Lt.-Col. J. A, S. Phillips . . . .020 



The above map be obtained from the MANAGER OF PUBLICATIONS, CIVIL LINES, 

DELHI. 
•Also obtainable from the LIBRARIAN, FOREST RESEARCH INSTITUTE, NEW 

FOREST P. O., DEHRA DUN. 
f Obtainable only from the above LIBRARIAN. 
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List of Agents in India from whom 
Government of India Publications are available. 

(«) Pkovikoial govhrhjcbnt Book Dipots. 
Madras .-—Superintendent, Government Frew, Mount Road, Madras. 
Bombay : — Superintendent, Government Printing and Stationery, Queen's Road, Bombay. 
8mn :— Manager, Sind Government Book Depot and Record Office, Karachi (Sadar). 
TjHTTKn Phovinceb ;— Superintendent, Government Press, Allahabad, 
Pohjar :— Superintendent, Government Printing, Punjab, Lahore. 

CRNtrax Provinces :— Superintendent, Government Printing, Central Provinces, Nagpur. 
A8BAM : — Superintendent, Assam Secretariat Press, Shlllong. 
Bihar : — Superintendent, Government Printing, P. 0. Gulzarbagh, Patna. 
North- Wes» Frostier Provihcb :— Manager, Government Printing and Stationery, Peshawar. 
0RI68A :~Preaa Officer, Secretariat, Cuttack. 

(b) Privatb Book-seiarrs. 



Advanl Brothers, P. O. Box 100, Cawnpore. 

Aero Stores, Karachi.* 

Banthiya & Co., Ltd., Station Road, AJmer. 

Bengal Flying Club, Dura Dum Cantt.* 

Bhatia Book Depot, Saddar Barar, Ranlkhet. 

Bhawnanl & Sons, New Delhi. 

Bombay Book Depot, Charni Eoad, Glrgaon, Bombay. 

Book Company, Calcutta, 

Booklover's Resort, Taikad, Trivandrurn, South India. 

Burma Book Club, Ltd., Rangoon. 

Butterworth & Co. (India), Ltd., Calcutta. 

Careers, Mohtoi Road, Lahore. 

Chatterjee ft Co., S, Baeharam Chatterjee Lane, Calcutta. 

Chukerverty, Chatterjee & Co., Ltd., 18, College Square, 

Calcutta. 
City Book Club, 98, Phayre Street, Rangoon. 
Das Gupta A Co., 54/3, College Street, Calcutta. 
Dastane Brothers, Home Service, 456, Raviwar Peth, 

Poona 2. 
Delhi and U. P. Flying Club, Ltd., Delhi.* 
English Book Depot, Ferozepore. 
English Book Depot, Taj Road, Agra. 
English Bookstall, Karachi. 
English Bookstores, Abbottabad, N.-W. F. P. 
Fakir Chand Marwah, Peshawar Cantt. 
Fono Book Agency, Simla. 

Gautama Brothers <fc Co., Ltd., Veston Road, Cawnpore. 
Higgiobothams, Madras. .. ..' 
Hindu Library, 137/F, Balaram.De street, Calcutta. 
H. L. College of Commerce, Co-operative Stores, Ltd., 

Ahmedabad. 
Hyderabad Book Depot, Chadergbat, Hyderabad (Deccan). 
Imperial Book Depot and Press, near Jama MasjSd (M&chhli- 

walan), Delhi. 
Indian Army Book Depot, Dayalbagh, Agra. 
Indian Book Shop, Benares City. 
Indian School Supply Depot, Central Avenue, South, P. O. 

Dharamtala, Calcutta. 
Insurance Publicity Co., Ltd., Lahore. 
International Book Service, Poona 4. 
Jacques <fc Co., Kamptee Road, Nagpur, Messrs. Neston. 
Jalna <fe Bros., Mori Gate, Delhi and Connaught Place, New 

Delhi, Messrs. J. M. 
Kamala Book Depot, 15, College Square, Calcutta. 
Kamataka Publishing Bouse, Bangalore City. 
Keale & Co., 65, Britto Road, Karachi (Sadar). 
Keshao Bookstall, Khadibazar, Belgaum. 
Ultablatan, 17-A, City Road, Allahabad. 
Krishnaswamf & Co., Teppakulam P. O., Trichlnopoly Fort, 

Messrs. S. 
Lahiri A Co., Ltd.. Calcutta, Messrs. 8. K. 
Local Self -Govt. Institute, Bombay. 
London Book Co. (India), Arbab Road, Peshawar, Murre*, 

Nowsbera and Rawalpindi. 



Mackwin & Co., Book-sellers, Stationers and News Agei Is, 

Inverarity Road, off Elphinstone Street, Karachi (Sadar). 
Malhotra & Co., Post Box No. 94, Lahore, Messrs. U. P. 
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[This Report is printed on paper made in the Paper Pulp Section of the 
Forest Research Institute, Behra Dun, from mixed species of bamboos.] 

FOREST RESEARCH IN INDIA, 

1937.38. 



PART I.— THE FOREST RESEARCH INSTITUTE. 

CHAPTER I.— GENERAL REVIEW. 

The number of enquiries received continues to increase, more 
particularly in respect of utilisation subjects, interest in which 
has been greatly stimulated by the issue of a series of booklets 
and posters by the Timber Development branch. 

Action was taken during the year to bring into effect the 
resolutions of tbe Utilisation Conference held in March 1937, and 
all the resolutions have received attention. 

The Tariff Board visited the Institute twice during the year, 
once in connection with the utilisation of bagasse for fibre boards, 
and the other time in connection with the Paper Pulp protective 
duty enquiry. 

During the year the Forest Research Institute, at the request 
of the Punjab Forest Department, co-operated in staging an attrac- 
tive forest exhibit at the Industrial Exhibition held at Lahore 
during the cold weather 1937-38. A most attractive pavilion in 
the shape of a Himalayan temple was built by the Punjab Forest 
Department. The Forest Research Institute co-operated by supply- 
ing exhibits of panelling, parquet flooring, furniture, and numerous 
displays demonstrating the research work of the Institute. 

Research, Dehra Dun, — An important event of the year was the 
visit to the Institute of the British and foreign delegates attending 
the Silver Jubilee session of the Indian Science Congress at 
Calcutta. A message, expressing the warm appreciation of all 
the delegates who had been at the Institute, was subsequently 
received from the President of the Congress. 

Among numerous visitors to the Institute mention may he made 
of Mr. B. C. L. -Jarvis of Messrs. Ilitehin's Jarvis & Co., London, 
who came in connection with the Pomilio process of pulping raw 
materials, of Mr. Hof of Messrs. J. M. Voith & Co., to examine 
the working of the mechanical pulp grinder, of Mr. Maronno, 
General Manager the Mysore Paper Mills Co. Ltd., to study the 
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Working of the fractional process of digestion for bamboos, ana 
of Col. R. N. Chopra, I. M.S., Director of the School of Tropical 
Medicine and Hygiene. 

To maintain closer contact between the Institute and the Pro- 
vincial Forest Departments, and to enable officers better to keep 
in touch with what is going on in the world of forestry, a Research 
Demonstration course has been instituted. The first Course was 
held in October 1937 and was attended by some 15 officers, repre- 
senting nearly all the Provinces. Judging by the opinions 
expressed by those attending, the Course was much appreciated. 
It is hoped to make the Course an annual one. 

An important step taken to promote contact between the Forest 
Research Institute and Industry and in the development of the 
uses of wood, particularly of treated woods, has been the placing 
of the recently created Timber Development Section under the 
charge of a separate officer. This officer's chief functions are to 
advise on practical problems of utilisation and the dissemination in 
popular language of all available information on the uses of Indian 
timbers. Besides visits paid by him to the more important 
industrial centres where he was able to make contact with engineers 
and those engaged in the wood industries, he prepared and issued 
some 18 booklets which aroused a great deal of interest and led 
to many enquiries for designs and technical data. 

Silvicultural Branch. — Work continued according to the trien- 
nial programme and good progress was made. The seed year was, 
in general, a rather poor one but early and regular rains resulted 
in a good growing season. Frost, as usual, though milder than 
in recent years, did a great deal of damage to young crops. 

Routine work on seed testing and artificial regeneration trials 
>r&s continued and a considerable amount of useful information 
obtained in respect of species which are of special interest to the 
provinces. 

The main subjects under investigation are different methods of 
thinning, effects of root competition and early spacing, inheritance 
of racial characters in trees as a preliminary step towards selection 
and breeding of the varieties with the most valuable characteristics, 
studies in bamboo management, pruning, effects of controlled 
burning and comparative experiments in different methods of pro- 
pagating the more important tree species. 

One clear result which has come out of the All-India Teak 
Seed Origin plots at Dehra Dun is the great differences in frost 
hardiness between teak from different parts of India and Burma. 



8 301 



Teak from Northern Burma is particularly frost hardy, whereas 
plants raised from seed from Travancore, Madras and South 
Bombay are most susceptible to frost damage, other origins being 
intermediate in their resistance to frost. 

On the statistical side, field parties were sent to Coorg, the 
Andamans and the ITnited Provinces for laying out statistical 
plots, collecting volume and heartwood data and laying out a 
number of sets of comparative thinning plots. Routine computa- 
tion of sample plot files sent in by the provinces was continued, 
487 plots being dealt with in the year. The compilation of data 
for an All-India Teak Plantation Yield Table was commenced, 
provisional curves for Nilambur being issued. A yield table for 
willow (Sah,z alba) in Kashmir was compiled. 

The publication of notes on general subjects and of results of 
investigations has been held up owing to pressure of routine work, 
but two Indian Forest Records (Silviculture Series) came out 
during the year, one on " Seed weights, germination and plant 
per cents " for 505 different species grown in India, and the other 
on " The formation of heartwood and its amount in deodar 
timber ". 

In the museum, progress has been made on a model illustrating 
the working of forest under the f< coppice with standards system ", 
and a model showing the zonation of forest types with altitude in 
northern India was completed. A portable working model showing 
the effects of erosion when hill sides are denuded of forest cover 
was lent to the Lahore exhibition. A large number of lantern 
slides and photographs were lent to industrial exhibitions, educa- 
tional institutions and others for illustrating popular or scientific 
lectures. A good collection was exhibited at the Jubilee Session 
of the Indian Science Congress at Calcutta. The photo section is, 
however, unable to keep up with all such demands owing to 
shortage of staff. 

The record section has greatly extended in recent years, at»d 
in the year under report larger numbers of technical enquiries 
were replied to than ever before. This function of the Silvicul- 

turist as an information bureau is taking up an increasing amount 
of his time to the detriment of other work. 

Botanical Branch. — A paper by Mr. Parkinson dealing: with 5 
species of the Dipterocarpaca? was published during the year. It 
is hoped to publish shortly a further paper by the same author on 
the two Indian Pipterocarpaea 1 , Dipferocarpus indints and Diptc- 
rocarpus bourdilloni as also one on Indian Bamhvsew. Two papers 



by Dr. Bor were submitted for publication during the year. One 
paper dealing with the known grasses of Assam, including several 
species new to science, the other on the synecology of the Aka 
Hills, Assam, a region about which our Iwtunical knowledge is very 
meagre. 

Large numbers of botanical specimens trout inne to be received 
for identification and while this work occupies a great deal of 
the time of the staff, they are none the less welcome and are 
very valuable in filling up lacuna in the herbarium. More than 
2,800 specimens weie so incorporated in the herbarium during the 
year. Some 262 specimens were distributed to other herbaria as 
donations or exchanges. A number of specimens Mere also loaned 
out to specialists engaged on the sludv of various plant groups. 
Numerous requests for authentic samples of seed were received 
during the year and several hundred packets of seeds were so 
supplied to the Provincial Forest Departments and to various 
botanical institutions within India and in other countries with 
whom exchange relations are maintained. 

Linear Increment plots, laid out in Madias aud Coorg in the 
evergreen forests with the object of studying the structure and 
content of these forests and also the life of the individual species, 
were visited by the Forest Botanist during the past cold weather 
and some 7,000 trees were identified or specimens taken for study. 

The investigations on shisham {Dalberyia sissoo) root disease 
and seven species of Pender mium occurring on Indian conifers have 
been completed and papers on them are being prepared for publi- 
cation. 

The fungal diseases which cause widespread unsoundness and 
mortality of sal trees (Shorea robnsta) in Bengal, Bihar and United 
Provinces are at present engaging the attention of the Mycologist. 
A number or -such fungi were collected and identified during his 
tour in the Bihar and Xorth Bengal sal forests. The factors which 
predispose the trees to infection by these fungi are being studied 
with the object of discovering some protective means. A histolo- 
gical study of sal mycorrhiza is now being undertaken. 

A preliminary test of the toxicity of Aseu and of creosote 
has been carried out and further experiments on these preserva- 
tives are being continued. 

Entomological Branch. — The most important part of the year's 
work was again the study of the parasites of defoliators of teak, 
sissoo and mulberry. An insectary has been maintained at Ni lam- 
bur to study the defoliation of teak and the parasites of the 
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defoliators. An interesting feature of this work has been the suc- 
cessful transference of parasites from Burma to the teak planta- 
tions at Nilambur, the parasites being shipped in cold storage to 
Madras and thence by parcel rail in Nilambur. Lists of desirable 
and undesirable plants as factors in the control of puera and 
machaeralis have been compiled and will shortly be published as 
the result of ecological surveys carried out in these teak planta- 
tions. A project to distribute and colonise the parasites of sissoo 
defoliators in the Punjab sissoo plantations will be undertaken in 
the coming year. Colonies of parasite — Cedria paradoxa, reared at 
Dehra Bun on the mulberry defoliator — Margaronia pyloalis, were 
transported to the Changa Manga plantations, some 15,700 para- 
sites being released in June and 20,600 in November. The fauna 
of lantana was studied at Dehra Dun throughout the year, some 
50 species of the insect pests of this weed being investigated. It is 
estimated that over 400 species of insects visit lantana. It has 
been established that the lantana seedfly, introduced to Bangalore 
it is believed in 1921, and which has since spread over the whole 
country — is of no importance in preventing the germination of 
fallen lantana berries. 

Although no field work was undertaken by the Forest Research 
Institute, large collections of sandal insects were identified for 
the Madras Forest Department. Studies in the seasonal incidence 
and distribution of the Heteroptera of sandal were completed with 
the examination of the remaining 1,600 specimens, which added 
25 species to the insect fauna of sandal. 

The Entomologist completed a very thorough study of the bostry- 
ehid wood borers which are pests of sawmills and factories. 

The staff of the Systematic Section was busily engaged in the 
arranging, identifying and summarizing data on large numbers of 
insects sent in by forest officers, collected on tour and reared in 
the insectary. Specialists in other countries continue to give their 
assistance. 351 Indian species were added during the year to 
the reference collection. Descriptions of 44 new species of Crosso- 
tarms, Platypodidae, were published as an Indian Forest Record. 

Utilisation Branch.— -The year was a very busy one for the 
Utilisation Branch. The number of enquiries shows an increasing 
interest in utilisation subjects. The booklets issued by the Timber 
Development branch stimulated interest in timber structures gene- 
rally and treated woods particularly and a great deal of the time 
of the Utilisation Officer was spent, in supplying information on 
these subjects. During January 1938, the Utilisation Officer 



Undertook an extensive tour visiting Bombay, Madras, the West 
Coast, Ootaoaniund, Cuttack, Tatanagar and Calcutta. 

In the Timber Testing Station, some 30,000 tests and nearly 
as many experiments were carried out during the year. 9 new 
species of timber were tested to determine their strength properties 
and poles of 4 species were tested for their suitability for electric 
transmission, telegraph and telephone lines. The increased interest 
now being taken in civil aviation in this country resulted in the 
submission of an unusually large number of glue joints for testing 
in this section. 

The number of kilns in operation and under construction in this 
country continues to increase in response to the demand for seasoned 
wood. A large number of enquiries in this connection was dealt 
with by the Seasoning Sectiou, designs and plans tor the installa- 
tion of these kilns being drawn up and supplied to the enquiring 
firms. Tvfforts are being directed to improve on the present design 
of the furnace kiln with a view both to simplify its construction 
and operation and also to avoid the slight superficial discoloration 
of the dried wood which results from the hot combustion gases 
coming directly into contact with the wood. Equipment for an 
improved design of this type of kiln, which will admit of indirect 
heating, has been worked out and is now on order. 

There is a very definite demand for a simple and cheap type 
of kiln and one of the aims of this Section is to design such a 
kiln— preferably one requiring no steam or motive power, which 
will cost not more than Us. 1,000 to construct. 

Attention continues to be given to the seasoning of railway 
sleepers. An investigation into the air seasoning of chir (Pi mis 
I on gi folia) sleepers has been started in the East Almorah division 
of the TJniterl Provinces. A small experiment in the seasoning 
of M. Gr. sal (Shorea robvsta) sleepers a year before use was also 
started in co-operation with the Rohilkhnnd and Kumatm Railway. 

Another important investigation started during the year in this 
section has been the seasoning for a manufacturing: trial of Indian 
woods for hand and power loom shuttles. A number of indigenous 
woods have been tried in the past for these purposes but have been 
found unsuitable, mainly on account of defective seasoning. Blocks 
of kiln dried samples of Anogeiasvs la<ii folia have already been sent 
out for trial, and similar blocks of other species will he sent 
out as soon as the necessary supplies are received and have been 
kiln dried. Amongst other investigations in hand in this Section 
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may be mentioned that of finding indigenous woods suitable for 
use as battery separators, all of which are at present imported from 
America. 

In the Paper Pulp Section, amongst the more important experi- 
ments carried out in the experimental factory were those on the 
production of kraft paper from Deruhoealamux sf rictus and of 
printing and writing papers from Saccharum m/unja (munj grass) 
and Cymboyogon colomtus (botFia grass). With the installa- 
tion of the wood pulp grinder, investigations were started into the 
production of ineclianieal pulp from Broussonetia papgnfeia (Paper 
mulberry), chir (Pinus Ion gi folia) and spruce (Picea morinda). 
The first results were not very satisfactory, the pulp being short in 
fibre and of a brownish colour. A number of adjustments to the 
plant are being made and the experiments will be continued. The 
preparation of a cheap printing paper using a mixture of bamboo 
chemical pulp with mechanical pulp of various softwoods will be 
tried out. In the laboratory a number of grasses were tested for 
their suitability for paper making. A large scale test on one of 
these grasses — Anthistiria gigantea (ulla grass)- — -has been ananged 
to be carried out at the Lucknow Paper Mills. A series of experi- 
ments was carried out on the production of kraft paper from Pinus 
long if alia and Dendrocalamus long is path us. The tear and burst 
factors in the case of both these species compared favourably with 
those of imported kraft paper. The investigation into the causes 
of discolouration of pulps has been held in abeyance pending the 
appointment of a chemist. The experiments on the production of 
insulation and wall boards from bagasse — undertaken on behalf of 
the Imperial Council of Agricultural Research — were commenced 
towards the close of the year. The services of Mr. Bhargava, the 
Officer in charge of the Section, were again in much request by 
paper mill owners and by those contemplating erection of new 
paper mills. 

The Wood Technologist continued bis work on the prcj>aration 
of hand lens keys with low power photomicrographs for the identi- 
fication of the more important commercial timbers of Bengal and 
Assam. Some 81 specimens were received from these Provinces. 
Studies on the formation of growth rings in some 12 important 
species were continued. Of other investigations undertaken by 
him may be mentioned, the anatomical study of the gurjana and 
allied timbers, the best method of tapping Steradia nrens for its 
gum (l-arar), the effect of resin tapping on the chir tree, and 
the relationship between the anatomical structure and the phy- 
sical properties of teak (Tectoiia grandis). In addition some 320 



identifications of woods were carried out on behalf of various 
Government Departments, public bodies, the trade and others. 

In the Wood Preservation Section, service tests were started 
on fence posts and poles treated with Ascu and creosote for com- 
paring their relative preservative values. An investigation was 
also started to see if the Madison method of treating green sapling 
posts by means of motor tyre tubes could be used with advantage 
on Indian woods. If successful this process would save much 
wastage which occurs in the forest and during transit by the 
attack of boring insects and of fungi. An open tank treatment 
with Ascu for posts and sapwood billets was tried and proved 
successful. Various proprietary wood preservatives and treated 
fibre boards were received for testing against termites and other 
destructive agents. The study of the movement of preservatives 
in wood, with special reference to Ascu and creosote, was started 
during the year under review. The investigation of the causes 
of the erratic permeability of chir (Pinus longifolia) to preserva- 
tives is in progress. A further series of experiments on the 
mechanism of the fixation of Ascu in wood has been taken in hand. 
The work in this connection and the effect of soil salts on the 
leaching of Ascu is being continued. 

Owing to the Assistant Minor Forest Products Officer, being 
required to assist the Utilisation Officer as personal assistant, the 
activities of the Minor Forest Products Section were largely con- 
fined to the answering of enquiries, the up-keep of the minor forest 
products garden and the maintenance of records. Of the more 
important enquiries in this section may be mentioned those in 
connection with the "F. It. I. charcoal kiln of which there are now 
25 in operation, charcoal briquetting and the cultivation of medi- 
cinal and inseeticidal plants. 

In the Wood Workshop and "Veneer Sections chief attention 
was again paid to the work in plywoods and veneers, the interest 
in which, on the part of the trade is shown by the very large num- 
ber of enquiries received in this connection. The working qualifies 
of a further 10 species of indigenous timbers were investigated 
and 3 further species were peeled for tests under Project VIII. 

Chemical Branch.— -Touring the year under report Vitez pedun- 
cularis, which is a reputed remedy for blackwater fever, has been 
investigated and an active constituent has been isolated which is 
being examined pharmacologically. 

The study of the Indian fish poison plants has led to the dis- 
covery that rotenone, the toxic constituent of Denis, is present in 
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Millettia pacltycarpa and Teplirosia Candida. Afillettia and 
Tepkrosias occur in abundance in some ot our forestB and the fact 
that wild plants have yielded rotenone is a matter of considerable 
importance and economic value, since it might be possible to im- 
prove the toxic constituents with cultivation. 

The work on oils and fats has indicated that Actinodaphne 
augustifolia and Litsea citrata are further sources of Laurie Acid 
which in recent years has become so valuable. 

Timber Development Branch. — The first activity of the new 
Timber Development Branch was the compilation of a number of 
popular propaganda booklets which were printed and released 
during the year. More than 26,000 copies were distributed free 
to the general public, business firms. Government Departments, 
etc. They created a great deal of interest and led to a large 
number of enquiries regarding timber structures and treated woods. 
In conjunction with the Timber Testing Section, designs and speci- 
fications were drawn up for a number of timber structures, such 
as wooden bridges for spans from 50 to 70 feet, roof trusses 20 
to 60 feet spans, portable huts and watch towers. The Timber 
Development Officer himself undertook an extensive tour, visiting 
the larger industrial centres and interviewed a number of business 
firms, engineers and others interested in the use of timber. 
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CHAPTER II.— SILVICULTURE BRANCH. 
I.— Experimental Silviculture. 

(i) Nattjeal Regeneration. 

The study of annual seed production and fertility of individual 
Anogeissus lati folia trees (Expt. No. 44) was continued for the 
10th year. It was not a good seed year and two out of four sample 
trees did not produce seed. Germination per cent, for the seed 
collected ranged from 28 to 59. 

Seed crops from individual trees of Shorea robiista, Tectona 
grandis, Pintis longifolia and Terminalia tomentosa were also 
observed and recorded. Except Shorea rohtsta it was not a good 
seed vear for others. None of the T. tomentosa trees under observa- 
tion produced any seed. 

(ii) Investigations on seeds. 

(a) Seed weighments and germination tests. — During the year 
under report 102 weigh nients were made including o new species, 
and germination tests for 102 species were carried out. Indian 
Forest Records, Silviculture Series, Vol. II, No. 5, published in 

1937, incorporated most of the data collected in previous years. 

(b) Seed storage.- — The following results of germination tests 
with seed stored for different periods in (i) sealed tins and (ii) gunny 
bags were obtained. The statement includes species under trial 
since 1932. 





Date of collection. 


Date of first test. 


Gekminative Capacity. 


Specie*. 


Fresh. 


Stobed in tiks for 


Stoked is oiiksy bags fox 








1 year. 


Si years. 


3 years. 


4 years. 


5 years. 


1 year. 


2 years. 


3 years. 


4 years. 


5 years. 








Per cent. 


Per cent. 


Per cent. 


Pet cent. 


Per cent. 


per cent. 


Per cent. 


Per cent. 


Per cent. 


Per cent. 


Per cent. 


Acacia arabica . , 

Acacia catechu . . j 


June 1936 . 
June 1982 . 
February 1934 , 


July 1936 . 
June 1932 . 
April 1934 . 


:>4 

67 
5« 


51 
14 


6 


mi 
l 


— 


' — 


40 
1 


Nil 


— 


~ 


— 


Acacia tnodettu , 
Adina cordifolitt 


May 1933 . 
June 1988 . 


June 1933 . 
June 1935 . 


79* 


291' 


15 

22* 


13 


9 


— 


22 
595* 


4 


7 


4 


— 


Bombaz m«l<tbaricum . 1 
Castiaeiamea , 


April 1032 . 
May 1933 . 

March 1933 


May 1932 . 
August 1933 
April 1933 . 


r>2 

3!> 

] 


36 

IS 


37 
4 


1 
12 


4 
1 


— 


0-7 
4 


Nil 
Nil 

10 


8 


— 


— 


(■edrcla toona 

Chickraeskt tabularis , ■ , 


May 1935 . 

March 1033 


June 1936 . 

April 1933 . 


21 
23 


Nil 
3 


Nil 


— 


— 


— 


Nil 
Ail 


— 


~ ~ 


r 


— 


ileitis tetranda . . , 
Dalbergia latifolia 


September 1935 . 
May 1933 . 


October 1935 
June 1038 . 


25 

48 


30 

18 


17 
Nil 


™ 


— 


11 


23 
Sil 


1 


— 


— 


— 


Diofpyroe tomcntoea . 
Dendrocalamui etriclu* 


May 1 935 . 
May 1933 . 


M»v 1 935 . 
June 1933 


44 


15 

73 


4 
75 


49 


16 




16 

0-6 


Nil 


_. 


~ 


— 


Mavenia dulci* . 
Mclia azeditrach 


April 1935 . 
February 1932 . 


April 1935 . 
April 1932 . 


65 


48 
90 


15 
71 


06 


f)4 


22 


52 
69 


2 


s'u 


— 


— 


Morutalba 
Ougeinia dalbergioidei 


June 1930 . 

May 1935 . 


July 1936 . 

May 1935 . 


47 


20 

Nil 


— 


— 


11 


— 


8 
Sit 


— 


— 


— 


— 


Schlcichera trtjuga 
Sicietenia macrophyUu 


Anp?uatll>32 
January 1930 


August 1932 
July 1986 . 


13 
7ft 


15 
70 


19 


xa 


— 


— 


15 
Ail 


4 


Nil 


— 


- 


Terminalia arjuna 
Terminalia chebwla 


May 1985 . 

February 1938 . 


May 1935 . 
June 1933 . 


67 
Nil 


14 

0-7 


ya 

0-3 


Nil 


— 


— 


40 
1-3 


7 

0-7 


Nil 


— 


— 



1 Per Jth oz. of seed ; ( — ) discontinued ; ( . . ) continued. 
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Similar storage teats have been commenced during the year for 
Chlorophora excelsa, Ougenia dalbergioides, Olea glandulifera, 
Pterocarpus dalbergioides. 

(in) Investigation on seedlings. 

The morphological seedling studies were discontinued as they 
were no longer considered necessary. 

(iv) Investigations on trees and crops. 

(a) Seasonal course of height growth. — The investigation was 
continued for 14 common Indian species, weekly or periodical 
measurements being taken throughout the year. Observation was 
also commenced on Arau-caria cunninghamii. 

(b) Phenological da ta. —Observations were recorded on 14 
common species in collaboration with the provinces, and a note 
will shortly be issued on the subject. 

(c) Inheritance of individual characters, — The Terwinalia 
crenulata plota of reputed figured and unfigured origins, and Pinus 
longi folia plots raised for determining the hereditary character of 
high resin yielding capacity, were maintained with necessary 
tending operations. 

(d) Inheritance of climatic racial characters. — The experiment 
under the All-India teak seed origin dealing with 11 origins was 
discontinued after recording morphological differences between the 
plants of different origins. Biometrie measurements of leaves of 
different origins were recorded, analysed and significant differences 
determined on a comparison of their mean figures. Besides, leaf 
descriptions of six origins were prepared on the basis of their 
obvious differences in size, colour, texture, etc., and a key for their 
determination was." compiled by the Botanist. Reported differences 
in appearance between Burma and local origins of Acacia catechu 
persisted throughout the year. 

(e) Inheritance of physiological race characters. — The small 
plantations of different forms of Butea frondosa and Schleichera 
trijuga were more or less frosted again this year. They were 
maintained and morphological differences only studied. 

(f) Soil quality class indicators. — The ecological quadrats in 
plantations of the Demonstration Area were, maintained and map- 
ping was done as usual. 

(g) Congestion in bamboo chimpg. — The prescribed treatments 
of different methods of cutting round the periphery, topping an 4 
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stripping, etc., were applied to selected clumps of Dendrocalams 
strictus. 

(h) Root competition. — The experiments reported on last year 
were continued on the following species: — 

Shorea robusta. — (a) Analysis of this year's figures again 
indicated a significant increase in diameter growth in the 
plots where root competition was eliminated as compared 
with the control plots. 

(b) The 6' apart line sowings of sal done in 1933 and sown 
thinly and thickly in alternate lines at right angles to the 
east to west edge of a crop of hig sal poles, to study the 
effect of competition between seedlings themselves are still 
under observation. Alternate pairs of lines have been 
trenched annually to a depth of 18* cutting through all 
roots from adjoining wood. 

Results for (a) and (6) are being analysed. 

Pinus longifolia. — Same as Shorea robusta (a) above. ' " 

Cedrela toona. — The experiment as reported last year was kept 
under observation. The root competition from the sur- 
rounding growth was eliminated by trenching all round 
one of the plants in each of the comparable pairs (grow- 
ing under the same conditions) and isolating them by 
galvanised iron. 

Phcebe lanceolate- — As Cedrela toona above. 

Holoptelia integrifolia^—Ssmie as Cedrela toona and Phoebe 
lanceolate above except that this has been trenched in seta 
of three plants. 

Results. — Wo significant differences in growth were ol&served in 
the case of last 3 species. 

(i) Thinnings in young •plantations. — -The five sets of experi- 
ments in replicated series in the younger Pinus longifoUa planta- 
tions in the Demonstration area were maintained. As reported 
last year, the factors under investigation are (i) comparison of 
different grades and methods of thinnings (C-grade, D-grade and 
" free thinnings "), (ii) to compare the effects of different dates of 
first thinning, (iii) to compare the effects of different early espace- 
ment on growth and form, (iv) comparison of thinnings to 
different fixed numbers ol stems per acre, and (v) comparison of 
different thinning cycles. It is, too, early to report any results 
so far. .'.'.' 

(j) Pruniiing versus natural cleanings. — The two investigations 
in Shorea robusta and Pinus longifolia crops into the effects of 
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prunning versus natural cleaning on growth and timber quality 
were continued. 

(k) Twist in Pinus longifolia. — The experiments of (a) attempt- 
ing to induce twist and (o) studying the heredity of twist in Pinus 
longifolia were continued. Plants raised from X-rayed seed are 
progressing and will he examined for occurrence of twist as soon 
as they are large enough for the purpose. 

(1) Controlled burning .—The experiment on determining the 
effects of early burning in young Pinus longifolia plantations was 
continued. 

(v) Artificial Begenebation. 

As reported last year the 1936 monsoon had arrived much earlier 
than usual, in the beginning of June, and continued up to the 
end of September. There were copious winter rains also in Decem- 
ber. Frost occurred, as usual after the winter rains, but was 
not as severe as in the previous few years. The year was a damp 
one. 

The 1937 monsoon also broke a little earlier than usual, — in 
the second week of June, and rains were regular up to the 3rd 
week of September. As in 1936, the plants had a longer rainy 
season than during previous years. There were a good many lasting 
showers in the middle and towards the end of winter. These were 
followed by frost which, though not very severe, was fairly so, 
and affected some plantations in the experimental garden and 
demonstration area. 

(a) Line sowings. —The following species were tried in the open 
as well as in shade during 1937: — 

Bombast malabaricum, BfOswellia serrata, Celtis tetranda> 
Cordia myxa, HJrythrina svberosa, ! Lagerstrcemia parvifiora, 
Ougenio* dalbergioides, Terminalia myriocarpa, Xylia 
dolabriformis . Of these Boswellia serrata and Terminalia 
myriocarpa lailed, the others did well. Plants were more 
or less affected by frost particularly those of X. dolabri- 
formis. 

(b) Rains entire planting in the open. — The following species 
were tried in 1937. The survival per cent, at the end of the 
year is given in brackets. The plants have not yet been through 
a hot weather: — Cassia fistula (40), Cedrela toona (78), Hovenia 
dulcis (87), Morns alba (99), Pterocarpus dalbergioidei (86), Xylia 
dolabriformis (73), 
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For the species planted in 1936 the following are the survival 
percentages at the end of the first and second growing season* 
respectively, 

Cedrela toona (74-46), Holoptelia integrifoli-a (78-38), Lager- 
strcemia parviflora (55-50), Morus alba (82-6*), Machilus gamblei 
(96-6*), Swietenia macrophylla (96-10*) and Terminalia citrina 
(96-58). Casualties were mainly during the hot weather. (Figures 
marked* were at the end of the first hot weather, when these 
particular experiments were closed). 

(c) Rains entire planting in cleared lines under shade. — The 
following species were planted in 1937, the survival per cent, 
at the end of the year being- given in brackets : — 

Cassia fistula (82), Cedrela toona (53), Hovenia dulcis (96), 
Morus alba (99), Pterocarpus daibergioides (96), Xylia 
dolabviformis (98). 

As regards the species tried in 1936, the following are the sur- 
vival per cent, at the end of the first and second growing seasons 
respectively: — 

Cedrela toona (69-48), Holoptelia integrifoUa (59-38), Lager- 
strcemia parviflora (11-closed), Lophopetalum fimbria- 
turn (99-53), Moms alba (82-66), Machilus gamblei (98-58), 
Swietenia macrophylla (62-2*) and Terminalia citrina 
(92-44). Casualties were mainly during the hot weather 
(* vide note above). 

(d) Winter entire planting in the open and under shade.— Of 
the three species planted out during February 1937, two, viz., 
Machilus gamblei and Morus alba survived. Anthocephalus 
cadamba died during the hot weather of that year. 

The following species were put out during February 1938: — 

Eugenia jam-bolana. Ougeinia daibergioides, Schima wallichii 
and Stereospermum suatveolens. 

(e) Winter stump planting in open and cleared lines. —At the 
end of the first growing season, the survival percentages for Acacia 
modesta>, Hovenia dulcis, IAtsea potyantha, Mallotus philippin en- 
sis, Pongamia glabra, Swietenia macrophylla, and Terminalia 
paniculata tried in 1937 were 30, 44, 50, 42, 55, 43 respectively 
in the open. 

The following species were planted during 1937-3S cold 
weather : — 

Acacia madesta, Aleurites fordii, Bauhinia purpurea, Holop- 
telia inteari folia and Terminalia ohebula. 

*2 
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(f) Rains stump planting in the open. — The species put out in 
1936 are mentioned below with their survival percentages (within 
brackets) at the end of the first and second seasons respectively : — 

Cassia, siamia (100-52), Cedrela australis (100-92), Cordia myxa 
(100-100), Hovenia didcis (44-25), Lagerstrcemia parvi- 
flora (98-90), Prosopis spicigera (99-87), Pterosptrmum 
acerifolium (100-91), I'erminalia paniculate (98-84). 
These were all healthy at the close of the year. 

With the species tried in 1937 the following results were 
obtained at the end of the year, the figures in brackets giving the 
survival per cent. :— 

Acacia modesta (83), Cassia siamia (59), Holoptelia integri- 
folia (100), Phoebe hainesiana (90). 

(g) Rains stump planting under shade.— The species put out in 
1936 showed the following survival percentages at the end of the 
first and second seasons respectively: — 

Cordia myxa (98-98), Eugenia grandis (65-10), Eugenia 
operculata (99-20), Hevenia dulcis (70-47), Lagerstrcemia 
panrifiora (96-88), Pterospermum acerifolium (98-90), 
Terminalia paniculate. 688-50), Terminalia tomentosa 
(88-68). Of these only Eugenia grandis almost died out 
in the second year of drought and frost. 

The following species were tried in 1937, their survival per 
cent, at the end of the season being given in brackets : — 

Acacia modesta (88), Cassia siamea (22), Diospyros tomentost, 
(88), Holoptelia integri folia (96), Phce.be hainsiana (98), 
Sieietenja ' macrophylla- (46), Terminalia citrina (65). 

(h) Storage of stumps before planting. — The 1936 experiments 
with Cedrela toona and Terminalia tomentosa stored in moist sack- 
ing under thatch shelter for 0, 4, 7, 10 and 13 days showed tho 
following results at the end of the second growing season: — 

Cedrela toona. — The survival percentages were 56, 58, 60, 78 
and 58 with corresponding average heights of 27'2 ff , 27'4*, 
31-1', 29-2* and 301". 

Terminalia tomentosa.— The survival percentages were 48. 46, 
42, 42 and 44 with corresponding average heights of 19'5 ff .. 
26'o ff , 24-0", 26-2" and 24-3". 

In 1937, Dalbergia sissoo and Terminalia tomentosa -were tried 
under similar conditions. 
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Dalbergia sissoo. — 250 stumps of different diameters prepared 
on the 10th June 1937 were planted out in comparable sets of 50 
stumps after storage up to 13 days in moist sacking under thatch 
shelter. Rains continued during the planting periods and also 
afterwards. At the end of the growing season the survival per- 
centages were 98, 100, 100, 96 and 100 with corresponding average 
heights of 131 " , 12"5 ff , 12*8*, 12*6" and 13*3" for stumps stored 
for 0, 4, 7, 10 and 13 days respectively.- 

Terminalia tomentosa. — The number of stumps and the initial 
treatment were the same as for Cedrela toona, but the date of 
preparing the stumps was the 13th June 1937. At the end of 
the year the survival percentages were 98, 100, 100, 100 and 100 
with corresponding average heights of 22'7", 20-9*, 22'8 ff , 20S ff f 
20" 4" for stumps stored for 0, 4, 7, 10 and 13 days respectively. 
Rains were continuous up to the end of the month. 

(i) "Early planting of stomps without irrigation. — The fort- 
nightly planting of 25 Bovnbax malabari.cum stumps was started 
from the 5th January 1937, in the open and was continued up to 
the 23rd June 1937. The survival percentages at the end of the 
year were 100, 96, 96, 100, 90, 92. 100, 92, 88, 92, 96, 88 and 80 
with corresponding average heights of 13*8", 18*8', 14*3", 14'3 ff , 
13-1", 11*0*, 14-2", 11-7', 12-8", 11-8", 10-7", 12-1" and 
13*9" for 1 to 13 sets respectively. Occasional showers of rain 
during the planting periods were helpful and the results are 
fairly uniform without shewing any very marked superiority of 
any particular date for stump-planting Bomhax malabaricnm. 

(j) Comparison of nursery stock and natural seedlings. — Nursery 
and forest plants of Cedrela toona were tried this year and at the 
end of the first growing season the survival percentages were 88 
for nursery and 84 for forest plants with corresponding average 
heights of 4"6 ff and 3'3 ff respectively. This again confirms previous 
year's results with Eugenia jambolana that, if transplanted, forest 
plants suffer by comparison with plants raised in the nursery. 

(k) Comparison of nursery and forest stumps. — Bauhinia varie- 
gata and Eugenia jambolana planted in 1936 showed at the end 
of the 2nd year survival percentages of 94 and 80 for nursery 
stumps, and 68 and 76 for forest stumps respectively; their average 
heights being 40*4* and 13*l ff for Bauhinia, stumps and 24*5* and 
13' 0* for Eugenia. 

(1) Delayed date of planting stumps. — During the rains of 1936 
.trials were made with Acacia catechu and Cedrela toona> — stumps 
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having been prepared on the respective dates of planting. The 
planting commenced on 13th June 1936 and was continued at 
weekly intervals until 11th July 1936, i.e., 5 sets of 25 stumps 
each time, stumps being graded into 0*1 n diameter classes. The 
following statement gives their survival percentages (numerators) 
with corresponding average heights (denominators) at the end of 
the first and second seasons: — 





Survival 


*BR CENT. WITH OOBHTJ9PONMHG AVKBAOE 


HEIGHTS. 




Set lof . 


Set 2 of 


Set 3 of 


Set 4 of 


Set 5 of 




13-0-36, 


20-6-36. 


27-6-36. 


4-7-36. 


11-7-36. 


Species. 














let 


2nd 


lit 


2nd 


1st 


2nd 


1st 


2nd 


1st 


2nd 




year. 


year. 


year. 


year. 


year. 


year. 


year. 


year. 


year. 


year. 




88 


84 


96 


88 


36 


32 


Nil 


yu 


72 


68 


A*aeia catechu 










. — ~ 


~ — 






— _ 


— — • 




18-4' 


69-9' 


161* 


66-5' 


131* 


67*1' 








13-6' 


661* 




100 


92 


100 


92 


68 


60 


25 


16 


76 


44 


Ctdrdatoona 














_— 






___ 




152' 


36-7* 


15-4* 


34-7* 


121* 


28-5' 


74* 


26-3' 


8-1* 


302' 



In the above experiment the rains commenced from 21st June 
with premonsoon. showers on 13th, 15th and 17th. 

In 1937 the experiment was repeated with Dalhergia sissoo. 
The operations were the same as in 1936. The planting com- 
menced on 10th June 1937 and was repeated weekly until the 5th 
set was planted on 6th August 1937. Survival percentages at the 
end of the first season were 100, 100, 100, 100 and 100 with their 
corresponding average heights, as 17*7 # , 162*, 15*9 ff , 15*0* and 
10*1 " for each set respectively. The rains commenced from June 
20th with premonsoon showers on 9th to 11th and on 14th. 

(m) Comparison of sowing, transplanting and stumping. — In 
continuation of last year's statement, results for the species under 
trial since 1935 to date are mentioned below including the survival 
percentages of the older plants with their corresponding average 
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Heights at the end of 1937. Each operation was done at the 
season which, as far as known, was the most favourable for it: — 



Year of 

planting 

or sowing. 


Species, 


Method (sowing or planting). 


StTXYTPAX PXR 

CBMT. AT THS HNT> 

Or TffB TKAa. 


Averag e 
height at 
the end 
of 1937. 
{inches). 




1935 


1986 


1937 


1986 


Acacia catechu , 


Direct sowing 


63 


76 


50 


58-t 






Entire transplanting 




63 


45 


25 


49-3 






Stomp planting . 




78 


65 


30 


60-8 




Btmbas malabaricum . 


Direct sowing 




70 




.. 


.. 






Entire transplanting 




88 


60 


38 


15-3 






Stomp planting . 




90 


90 


88 


SSI 


1938 


Acacia eatectm *. 


Direct sowing 

Entire transplanting 
Stomp planting . 








96 

70 
88 


66 

48 
62 


50-6 

82*8 
58*5 




Bombax natabaricum . 


Direct sowing 
Entire transplanting 
Stump planting , 








100 
96 
98 


88 
40 
95 


12*4 
10-8 

188 




CtdrMa toona 


Direct sowing 
Entire transplanting 
Stump planting . 








80 

95 

100 


13 
8 
90 


S3* 

287 
44-0 




Celti$ tetranda , 


Direct sowing 

Entire transplanting . 

Stnmp planting . 








30 

88 

100 


80 

80 


388 
98-3 


1987 


Dalberria tixtoo . 

MorvtmOm. 
Pteronermum acert- 

ftUUM. 


Direct sowing 
Entire transplanting 
Stomp planting , 

Direct sowing . 
Entire transplanting 
Stnmp planting . 
Direct sowing 










63 
65 
96 

86 
98 
90 
95 


4-8 

8-5 
17-9 

«* 
15-9 
11* 

** 




Entire transplanting 










88 


4-2 






Stump planting . 










100 


3-7 



(n) Branch cuttings. — In the rains of 1936 Morus alba branch 
cuttings were planted in crow-bar holes. These cuttings were 12* 
long and their diameters ranged between 03M)'6 ff , Their survival 
percentages were T4 and 46 at the end of the first and second 
growing seasons with corresponding" average heights of 1.3*9" and 
53'3" respectively. The experiment was repeated in 1937 with 
Moms alba, but this time the cuttings were graded into diameter 
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and length classes, and 50 such branch cuttings of each set were 
planted. Results at the end of the first season were as follows: — 



Set No. 


Diameters of cuttings. 


Length of 
cuttings. 


Survival 

per cent. 


Average 
heights. 


I 


o-ar — o-6* 


9' 


28 


131* 


II 


0-4* — 0*8* 


12* 


36 


12-2* 


III 


frS* — 0-8* 


18* 


46 


16-9* 


IV 


0-6* — 1-1' 


24* 


28 


19*4' 



(o) Propagation from lateral root, systems. — In August 1935, 
50 lateral roots of Dalbergia sissoo, arranged in 0*1* diameter 
classes, ranging from 0*2" to 1*1" in diameter, were planted out 
in pits, flush with the ground level. Results at the end of first, 
second and third growing seasons were as follows:—* 



Season. 

1st season 
2nd season 
3rd season 



Survival 
percent. 


Average 
heights. 

3-8* 


66 


23*1' 


66 


47-9* 



(p) Number of plants 'per patch.— *P]&nt& of Pintis longifolia, 
raised by patch sowing were later on thinned out leaving 1, 2, 3 
and 4 seedlings per patch in a replicated series. The following 
tab!* give? their progressive annual results to the end of 1937 : — 





year. 


No. of plants per patoh. 




1 


2 


3 


4 




Average heights in inches. 


1933 


* * » • 


9*6 


9*7 


9*7 


9*7 


1934 


. • • • 


14*2 


16*6 


16*8 


16*8 


1935 


. . . ' • 


22'6 


23-1 


24*3 


24*3 


1936 


. • 


37*3 


36*9 


39-3 


392 


1937 


. 


65-3 


66-5 


69*9 


67*2 



It would appear that differences, in height growth were not 
significant. 
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The experiment was repeated with Acacia catechu sown in 1935 
and thinned to the required number of plants pel- patch in 1936, 
and Bombax malabaricum sown in 1936 regularised in 1937, and 
with Terminalia tomentosa in 1937 with 2, 3, 4 and 5 plants 
per pateh. Their results are tabulated below: — 





Year. 


No. of plants per patch. 


Species. 


1 


2 


3 


4 


6 




Average height* in inches. 


deacia catechu , 

Bombax malabaricum. 
Terminal** lomentosa. 


1936 . 

1937 . 
1937 . 
1937 . 


29-0 

55-4 

91 


29-1 

624 

9-0 

8-1 


290 

63-2 
9-1 
81 


290 

56-4 

9-0 

84 


8-3 



(q) Araucaria plantations. — The A. cimninghatnii plantation of 
1931 is growing well and has reached a maximum height of 14' 
at the end of the 6th year, 

Plants of Araucaria bidwillii mixed with Pinus longifolia in 
1929 have attained a maximum height of 13' at the end of 8 years. 
The small plot planted up with A . bidwillii during 1936 was main- 
tained with necessary tending operations and the plants look quite 
healthy and promising with a maximum height of 30* at the end 
of the last season. 

(vi) Nursery Work. 

The seed crop in the forests of the Bun valley was not good 
during the year. Flowers, seeds and fruits of many species were 
blown away by one of the heavy storms that occurred in the valley 
during the month of June and wrought considerable damage. 
Stock of various species was raised for use in the Experimental 
garden and Demonstration area. 

The following experiments were carried out in the nursery 
during the year: — 

(a) Experiments with different degrees of nursery bed shades 
(Experimental 14) were repeated with Adina* cordifolia and Antho- 
cephalus . cadamba. 

Adina cordifolia. — Results were the same as in previous years 
in that stocking and development were the best under tin shade, 
fairly good under thatch, poor under batten and worst in the open. 
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Anihocephalus cadamba. — Germ i nation, stocking and develop- 
ment were the best under batten shade, good under thatch and 
fairly good under tin and poor and patchy in the open — thus 
practically confirming last year's results except that results under 
tin shade were better than under thatch last year. 

(b) The manuring experiment (No. 16) in nursery beds having 
the same past history was continued with the seeds of Morus alha. 
Crotalaria juncea, Cassia t-ora and Lucerne were again used this 
year as green manure in 3 different beds, whereas artificially pre- 
pared farmyard manure was added to two other beds separately 
at the rate of 10 and 20 baskets per bed as last year ; besides three 
other beds were prepared with 10 and 20 baskets of farmyard 
manure and Adco respectively. One separate bed was kept as 
control. Morus alba was the species used for test and the quantity 
of seed used for the nursery beds was the same in all cases. The 
average heights of Morus plants for each kind of manure are given 
below: — 



Manure. 



1. Crokilaria juncea , 

2. Caena tora 

3. Lucerne .... 

4. Artificial farmyard, 10 baskets 

5. Ditto 20 ,. 

6. Farmyard manure, 10 „ 

7. Ditto .20 „ 
8- Adco — 10 baskets '.< - 

9. Control • 



Average heights 
in inches. 



10-7 
121 
11-2 

8-6 
100 
11*3 

9-5 
104 
10*0 



Remarks. 



Results shew 
considerable 
variation year 
after year. 



Cassia tora seems to have given the best results this year. 10 
baskets of farmyard manure and all green manures proved decidedly 
better than the control. 

(c) Best material for seed covering (Experiment No. 92). — An 
experiment was conducted to determine the efficacy of various seed 
covers, viz., (a) well washed coarse sand, (h) sifted decomposed 
vegetable manure (made using " Adco "), (c) farmyard manure 
and {d) sifted nursery soil, on the rapidity and uniformity of 
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germination of shaded and unshaded Kydia calycina and Terna- 

nalia chebula seeds. 

The data collected were analysed according to the technique 
of analysis of variance, with the result that the different covers 
had no significant effect on the maximum germination of the two 
species whether shaded or unshaded. A significant result however 
was obtained on the rate and germination in case of unshaded beds, 
the coverings in order of efficacy being (6), (c), (d) and (a), with 
no marked difference between (6) and (c). 

(d) Best time for seed collection. — 5 lots of the seed of Termi- 
nalia chebula collected on 7th December 1936, 15th December 1936, 
23rd December 1936, 2nd January 1937 and 11th January 1937 
were sown in randomised beds on the same day and under similar 
conditions. At the end of the year, the survival percentages of 
plants from seed of different dates of collection were 16, 8, 10, 4 
and 4 respectively, with their corresponding heights as 4*4", 4*3", 
5"^, 5-1" and *6». 

(vii) Miscellaneous. 

A small plantation of Agathis palmerstonii has been raised in 
the Experimental garden. The two small plantations, — one of 
Broussonetia papyrifera raised from branch and stem cuttings and 
the other of Hovenia dulcis, raised by stump-planting last year, 
were tended. About 42 per cent, of the former have sprouted so 
far and a few more are likely to follow next rains when casualties 
will have to be replaced as required. The plants of H. dulcis are 
making good progress with a maximum height of 6 ft. and an 
average height of 3£ ft., while the survival per cent, is 92. 

(viii) Reclamation and affobbstation. 

(a) Miscellaneous Working Circle. — Acacia catechu, Bambusa 
polymorphs, Cedrela toona, Dendrocalamus strictus, Dendrocala- 
mus longispathis and Morus alba raised for afforesting the failed 
teak compartments as mentioned in last year's report were tended 
during the year. Blanks in existing teak and Gmelina compart- 
ments were planted up with stumps and entire transplants of mis- 
cellaneous species. Thinnings were also done in some of these 
compartments, combined with pruning in the Gmelina crop. 

The rosewood plantation in two adjoining compartments has 
been regularly pruned and the miscellaneous species, chiefly the 
quick-growing Broussonetia papyrifera, removed wherever inter- 
fering with the rosewood. 
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Plants of Aleurites fordii and A. montana are now fairly 
established in one of the cleared rosewood comportments. A small 
plantation of Celtis tetranda was also raised during the year under 
report. As stipulated last year a 15-acre plot has been sown with 
Pinus longifolia to raise crops for an extensive replicated set of 
thinning experiments. Five more compartments leased out to 
taungya cultivators will be used up next rains. 

(b) Sal Working Circle .—Compartments 1, 2, 10 and 11 were 
thinned. Blanks in some of the compartments were planted up 
with the stumps of CeS/rela toona. Tephrosia vogelii was sown in 
C. 12 in connection with Experiment No. 41 (cover crop). Frost 
occurred this year as usual but damage was limited to small and 
unprotected plants only. Mixed line sowings of Dalbergia sissoo, 
Dodonea viscosa, and Bauhinia species, carried out last year were 
found to have afforded some protection to tender sal against light 
frost. 

(c) Chir (Pinus longifolia) Working Circle. — The chir crops of 
various origins were kept under observation and all experiments 
herein were maintained. 

n.— Statistical Section. 

(i) Yield Tables. 
The total number of existing sample plots (including tree incre- 
ment plots) to the end of the year was 1,723 against 1,656 of the 
previous year. 487 plot files were computed during the year while 
476 sample plot files (including those for 57 new plots) were received 
from different provinces for routine computations. 

During the year under report the Central Silviculturist with a 
field party laid put 39 new sample plots in Coorg. A few more 
were laid out by; the Statistical Assistant Silviculturist in the 
Andamans towards the close of the year. 

Tield tables were compiled for the plantation willow (Salir) 
from data received from Kashmir. Provincial yield table curves 
relating to the main crop of Nilambur plantation (Madras) were 
prepared in connection with revision of the working plan. Enough 
data were collected and worked out for an all-India teak plantation 
yield table to be published in the near future. 

(ii) Miscellaneous. 

Single tree volume data were computed for Terminalia tomentow 
for some provinces on the basis of such figures as could be accepted. 
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III,— Miscellaneous. 



(i) Publications. 

Two Indian Forest Records of Silviculture Series were published 
during the year, one on '* Seed weights,. plant per cents., etc., for 
forest plants in India " (in revision of Forest Bulletin No. 41), 
and the other on " The formation of" heartwood and its amount in 

deodar timber ", besides a number of contributions from the Branch 
published in the Indian Forester. 

A monograph on the silviculture and regeneration of the 
Dipterocarpus spp. is ready for the press, and revision of Forest 
Bulletin Wo. 78 on the problem of the pure teak plantation and an 
Ail-India teak plantation yield table were partly completed. 

(ii) Photogbaphic Section. 

Heavy arrears of work which had accumulated in the past have 
been considerably reduced. The demand for photos and slides, 
etc., has been steadily on the increase from different provinces, 
for their industrial exhibitions, educational institutions and others 
for illustrating popular or scientific lectures. A good collection 
was also exhibited at the last Jubilee session of the Indian Science 
Congress at Calcutta. 

The total number of prints in the general series conies to 4,501 
and in the specific 5,146, against 3,798 and 4,529 respectively 
for the last year, thus adding a total of 1,380 photographs in the 
collection during this year against 457 of the previous year. 

2,635 prints were prepared for different Provinces, States and 
educational institutions, and 50 were made for reproduction in 
various publications. Collection of 16 m.m. films has also been 
just commenced. 

(iii) Records. 

The documentation part, increasing from year to year, has 
always been an important routine work of the Branch. Although 
large numbers of publications (including periodicals) were marked 
for ledger files during the year under report, there is yet much scope 
for improvement. In the matter of ledger filing the Branch, 
with its present limited staff, cannot make proper use of the vast 
amount of literature received each year. In many cases it can 
do little beyond referencing them in a general way. 

Kew ledger files opened during the year were 30 .under the 
specific and 16 under general, their totals at the end of the year 
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being 1,307 and 486 respectively. 67 new books and working- plans 
were added to the library during the year, bringing the total to 
786 with 573 bound volumes of periodicals. 

Abstracting of all Indian forest literature was continued as 
usual for the five agencies in India and abroad, and lists of addi- 
tions of important books with their brief abstracts were circulated 
to all the provinces. 

(iv) "Wohkinq Plans. 

Notes were written on two plans under preparation during the 
year, — one for the Cachar division (Assam) and the other for 
Hoshangabad (Central Provinces). 

(v) Mtjseum. 

The model illustrating the altitttdinal zonation of forest types 
was completed as well as another new model for the " coppice- 
with -standards " system. Besides, necessary improvements were 
made to the older models and enlarged photographs were partly 
coloured. Fifty selected stereo-photos on a stand were also added 
to the museum. A portable duplicate erosion model was also com- 
pleted which was lent to the T<ahore exhibition where it attracted 
considerable notice. • 

(vi) Totjrs. 

Mr. M. V. Laurie toured in "Kumaon in the hot weather in 
connection with the resin tapping experiments and in the cold 
weather in Coorg and in Madras. In Coorg he laid out a number 
of statistical plots. 

Mr. M. A. Kakazai, Statistical Assistant Silviculturist, reverted 
to the United Provinces and was succeeded, on the 17th April 1937, 
by Bakshi Sant Bam of the Punjab Forest Service who remained 
thereafter in charge of the Statistical Section throughout the year. 
He toured in Chakrata (United Provinces) in connection with the 
Temeasurement of sample plots. He was also deputed to the 
Statistical Laboratory, Presidency College, Calcutta, for a period 
of 2\ months for a short course under Prof. Mahalanobis. Mr. 
Sant Earn also represented the Forest Research Institute at the 
Statistical Conference held at Calcutta under the auspices of the 
Science Congress, where a paper on " Some practical aspects of 
the application of statistical theory to silvicultural research " by 
the Central Silviculturist (Mr. Laurie) was read. He toured with 
a field party in the Andaman s in connection with the sample plot 
work from February 1937, 
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CHAPTER III.— BOTANY BRANCH. 

Systematic Botany. 

A brief reference was made in last year's report to a paper 
on two South Indian Dipterocarps, D. indicus and D. bourdilloni, 
and another on Indian bambusem. These papers have not yet 
been completed, but Mr. C. E. Parkinson is still working on them 
and it is hoped to publish them during the next yeaT. 

A paper dealing with five species of the Dipterocqrpacem was 
published by Mr. Parkinson during the year. 

A paper dealing with the known grasses of Assam, including 
several speeies new to science, was also completed and submitted 
for publication. 

Synecology. — A paper on the synecology of the Aka Hills, 
Assam, a region about which our botanical knowledge is very 
meagre, was submitted for publication. 

Identification of specimens. — 1,406 specimens from outside 
sources were identified during the year, this number includes part 
of a large collection from the Nilgiris made by the Forest Botanist. 

Mention has been made in previous reports of the large number 
of specimens which are received and identified as a matter of 
routine and it has been stressed that such identification takes up 
a large portion of the time of the Forest Botanist and his assistant. 
This is true but at the same time collections sent in by forest 
officers from all over India are very welcome; they very often are 
exceedingly valuable in helping to fill up lacunar in the herbarium. 
Material from Madras is greatly desired for although some of the 
best botanists in the Indian Forest Service worked in the Madras 
Presidency, this herbarium contains surprisingly few sheets of 
their collections. 

One hundred and seventeen specimens were sent to the Royal 
Botanic Gardens, Kew, and twenty-two to the Royal Botanic 
Garden, Calcutta, for identification or for confirmation. 

Herbarium. — 2,837 specimens were incorporated during the 
year. The more notable totals include Br. N\ L. Bor's 1,179 sheets 
(Naga Hills, England, Ceylon and Hongkong), M. B. RaizadVs 
432 sheets (Dehra Dun and Jaunsar), Botanical Forest Officer, 
Assam's 257 sheets, C. E, Parkinson's 110 sheets (Kumaon, 
Beshahr, Burma), Director, Melbourne Botanic Garden's 129 
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sheets, Gray Herbarium's 99 sheets. Br. Bor's N/aga Hill collec- 
tion was specially welcome as it contained very many species which 
were not represented in the herbarium. The remainder was made 
up from the numerous smaller collections and individual speci- 
mens sent in by forest officers and others. 

The following specimens were distributed in exchange or 
donations: — 

The Principal Botanist, Department of Agriculture, 

Pretoria, South Africa 70 

The Director,- New York Botanical Garden, New 

York, N. Y., U. S. A 70 

The Forest Botanist, Mayroyo, Burma . . . 117 

The Botanical Forest Officer, Shillong, Assam . . 5 

Total . 262 



Dr. R. R. Stewart, Professor of Botany in the Gordon College, 
Rawalpindi, worked in the herbarium on ferns for a week. 

Rao Bahadur T. S. Venkatraman, Government Sugarcane 
Expert, Imperial Sugarcane Station, Lawley Road Post, Coimba- 
tore, consulted the collection of grasses. 

Professor S". A. Akhtar of Kabul worked for sometime in the 
herbarium on his Afghanistan specimens. 

Library. — Forty-six books and fifty-seven volumes of periodicals 
were added to the library during the year. 

Tours. — Mr. C. E. Parkinson undertook a three weeks' tour in 
the Simla Hill States during the month of June in order to find 
the " aromatic • sage " of Fraser, which h believed to be the 
"soma " plant of-' Hindu mythology. He travelled over Fraser's 
route and came to the conclusion that the " aromatic sage" could 
be no other plant but Meriandm strobilifera. 

The Forest Botanist toured in Madras and Coorg for six weeks 
in November-December in order to identify the trees standing on 
the linear increment plots laid out by the Silviculturist, Madras. 
About 7,000 trees were dealt with. 

Mr. Mukat Behari Raizada visited the Agri-Horticultural 
Garden, New Delhi, in July to select plants for the Botanical 
Garden. 

Dr. K. D. Bagehee toured in the Chakrata forests in May, 
June and July in connection with his investigation into Himalayan 
coniferous rusts. He, toured in Bengal and. Bihar in January and 
February in connection with the diseases of the sal tree. 
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Seed supply. — The demand for small authentic samples of seed 
continues to increase year by year. The list of seeds offered in 
exchange from the Arboretum and Botanical Garden of the Forest 
Eesearch Institute was as usual distributed to all provincial forest 
departments in India and to various botanical institutions in 
India and abroad with which seed exchange relations are main- 
tained. About 500 packets of seeds were supplied in response to 
the numerous requests received. 

In addition to the above, 31 indents aggregating about 1,150 
pounds of seed were supplied during the year. The seeds supplied 
include a number of exotic species requisitioned by the Central 
Silviculturist and other forest officers from the provinces. The 
following seeds were obtained and supplied to them: — 

1. Tephrosia vogelii, Pinus earth a a, Marhhamia platycaly.v 

and Chlorophora excelsa to the Central Silviculturist. 

2. European larch {Larix europ&a), Japanese larch [Larix 

l-cempferi) and Korean larch {Laris dahurioa var. Prin- 
bipis Ruprechtii) for the Divisional Forest Officer, 
Garhwal Forest division, United Provinces. 

3. Hceniatoxylon campechianum for the Forest Research 

Officer, Bihar. 

The seeds mostly in demand were: — -Acacia Senegal, Actino- 
daphne hookeri, Sagercea elUptica, Cupressus torulosa, Chloro- 
phora excelsa, Tectona grandis from Malabar, ffydnocarpus 
icigktiatna, Tarafctogenos kurzii, Eucalyptus naudiniana, Cassia 
auriculata, Gmelina arhcrea, Azadirachta indica, Pinvs excelsa, 
Abies pindrow, A. webhiana, Ttomhax malabari-ciim.-, Semecwpus 
anacardium, Sapium sebiferum, Dalbergi-a si moo, Pinus Ion gif alia, 
Cedrus deodara, Aca.cia arabica, Anogeissus pendula, Prosopis 
glandulosa and P. juliflora. 

Botanical Garden and Arboretum,— During the period under 
review work in the Botanical Garden continued to make steady 
progress and the results so far obtained justify the money and 
labour spent on its maintenance. About 80 plants representing 
20 families and 33 genera were planted out during the year. The 
" Glass House " in which various cacti and succulents are dis- 
played is an attractive and interesting addition to the garden. 
The rearrangement of the Rose Garden has been a success. The 
winter and rainy season show of annuals adds greatly to the attrac- 
tiveness of the garden which is now being visited by an increasingly 
large number of visitors. The growth of creepers on the Green 

c 
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House is progressing favourably and as soon as the whole is 
covered it is proposed to grow shade-loving plants inside it. 

In the experimental garden and nursery about 300 plants were 
raised for planting in the Arboretum and Botanical Garden; in 
addition to this number about 400 were distributed for planting 
in residential grounds at New Forest, the adjoining Indian Military 
Academy and elsewhere in Dehra Dun. 

Planting in the Arboretum continued to make good progress, 
about 90 plants having been planted out during the year. For the 
improvement of the grounds a plot of land west of Trevor road 
was fenced in and planted up with ornamental species known to 
do well locally. 

Miscellaneous .—-As usual many enquiries on botanical subjects 
received from forest officers and others in India were answered 
and advice given in botanical matters. 

Mycology. 

Shisham root disease.—A paper incorporating the results of 
this investigation is now ready for publication. 

Sal root disease. — The Mycologist undertook* an extensive tour 
in Bihar and Bengal where the disease is most prevalent. As a 
result of his fi>eld studies Polyporus sTioreaz appears to be the 
common cause of root-rot of sal in both provinces. 

Trametes incerta> which seems to induce a heart-rot of the stems 
of poorer class sal is apparently restricted to Bihar (Conversion 
and Hill "Working Circles) only. 

Of the fungi which cause sap and outer heart-Tot Femes tricolor 
and F. melanoporus occur in both provinces but F. lamacensis 
appears to be confined to Bengal. 

Pure cultures of these fungi have been established and cultural 
studies commenced. 

A collection of various types of fungi on sal was made during 
the tour and identified at Calcutta. 

The United Provinces sal forests (Gorakpur, Bahraich, Pilibhit, 
Haldwani, Bamnagar and South Kheri divisions) where sal suffers 
from various kinds of unsoundness have not been visited as yet, 
hut it is proposed to do so shortly in order to make a comparative 
study of these diseases. 

Mycorrkizal fungi and associated problems. — An histological 
examination of sal mycorrniza has been made and microscopic 
drawings prepared. Cultural work is in progress, 
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It is now proposed to> grow sal seedlings in sterile (a) water, 
(6) soil and (c) Agar Agar in order to determine the most suitable 
media for their growth and for the purpose of inoculations with 
pure cultures. 

The investigations into " damping off ' 1 of forest seedlings and 
the " die-back " of Gmelina arborea have had to be omitted from 
the programme of work for want of time. 

Cultural studies of some fungi attacking coniferous trees and 
their pathogenedty.- — Saplings of Pinus excelsa and Cedrus 
deoda/ra which were inoculated at Chakrata several years ago with 
pure cultures of Trametes pint and Fomes annosus respectively have 
been definitely infected and have produced the characteristic rot. 
Isolations from them developed the same organisms again. 

The biological relations of the following coniferous rusts have 
been established with their alternate forms by inoculations and a 
paper on each is under preparation: — 

Cronartium himalayense ( = Peridermium himalayense) ,— The 
third paper dealing with the successful inoculations on 
pine (Pinus longifolia) with the teleutostage from Swertia 
is being prepared. The inoculations from pine to Swertia 
have already been recorded in a previous paper. 

Cronartium ribicola ( = Peridermium indecum). — The inocula- 
tions from Pinus excelsa (P. indecum) to Ribes rubrum 
and from R. rubrum (Cronartium ribicola) to P. excelsa 
have been successfully carried out and the genetic con- 
nection between the two rusts determined. 

Similarly, Peridermium orientale (-P- complanatum) on the 
needles of Pinus longifolia has been matched with Coleosporium 
campanulas on Campanula colorata; Peridermium brevius on needles 
of Pinus excelsa, with Coleosporium n. sp. on Senecio rujinervis; 
Peridermium picea? on Picea morinda with Chrysomyxa himalensis 
on Rhododendron arboreum; Peridermium ephedros on Ephedra 
vulgaris with Hyalopsora n. sp. on Athyrium acrosticoides and 
Peridermium abies-pindrowina on Abies pindrow with Uredinopsis 
n. sp. on Polypodium sp. 

The undermentioned Himalayan rusts still remain unmatched: — 

Peridermium cedrl on Cedrus deodara, P. thomsoni on Abies 
pindrow, Chrysomyxa piceoe on Picea morinda, Chryso- 
myxa dietelii on Rhododendron lepidotum, Peridermium 
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near cerebrum on stein of Pinus khasya and Peridermiwm 
sp. on needles of Pinus khasya. 

Toxicity tests of wood preservatives.' — The preliminary experi- 
ments having been completed it is now proposed to use 
cultures of Polystictvs hirsutns and Schizophylhtm covi- 
mune to test the toxicity of Ascu as compared to that of 
Creosote + fuel oil preservative. 

Routine problem. — The inoculation of Daibergia latifolia. 
No further work was done. 

Herbarium.— A. large collection of fungi has been made, identi 
fied and added to the herbarium. 

Museum. — A number of important wood-rots of conifers and 
broad-leaved hardwoods are being added. 

Pure cultures of Trametes incerta on sal, Merulius similis on 
Dendtrocalarnus strictus and a dry rot fungus on walnut have been 
added this year. 
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CHAPTER IV.— ENTOMOLOGICAL BRANCH. 

Cbi>bela Toona Insects. 

The parasitism of Hypsipyla- robusta was studied by sack- 
banding toon trees in the Sew Forest Estate; 18,800 larvae were 
collected, the maximum from one tree being 386. The parasites 
of larvae of the first and second generations included Braconidae 
4 species, Chalcidae 3 species, Ichneumouidse 3 species, Tachinidsa 
1 species; the predators were Opilo discodims and Idgia melaaiuras, 
Ichneumonids parasitised the shoot boring larvse of the winter 
generation. 

Dalbeegia Sissoo Insects. 

The shisham plantations Changa Manga, Chichawatni, DaphaT, 
Khanewal, Miranpur and Shahdara were visited in May to study 
the extent of parasitism of Plecoptera reflexa and other defoliators 
and to obtain material for breeding in the Dehra Dun insectary. 
Several hundred thousand caterpillars were despatched from all 
localities by the Forest Entomologist and by the divisional staff. 
Unexpected difficulties in transport were encountered and excessive 
mortality occurred owing to high temperatures and rough handling 
on the railways; it will be necessary to devise special methods 
for packing and protection of live insect consignments if transport 
on a large scale is to succeed. A project to distribute and colonise 
the parasites of shisham defoliators in the plantations will be 
undertaken next year. 

Exorista picta, a tachined parasite of Plecoptera refleaa, was 
studied at Dehra Dun and was carried through 6 generations up to 
March 1938; parasitism of third and fourth stage larvae up to 
20 per cent, was obtained. 

Tricho gramma minutum from eggs of Hyblata puera was reared 
on eggs of flour moths. Bearings on incubated Plecoptera reflexa 
were started in December and 5 generations in eggs of the last 
species were carried through. 

Lantana Insects. 

In connection with the problem of controlling lantana by 
means of its insect pests the fauna of this weed was studied at 
Dehra Dun throughout the year. Over 50 species were investigated 
of which 36 species attack the leaves, 10 the soft shoots, 7 the 
Bower buds, 32 the flowers, 13 the young fruits, 10 the mature 



fruits and one species bores the woody stems. It is estimated 
that over 400 species of Indian insects visit lantana. 

Most occur only in small numbers of individuals but several 
species of defoliators and flower or fruit eaters breed continuously 
on lantana, e.g., Hyjjena ignotalis, which has nine generations a 
year with a long cold weather brood. The regular breeders are 
prevented from increasing abundantly by wilt disease and parasites; 
they are also difficult to rear in an insectary on account of disease, 
and do not offer much scope for artificial multiplication. 

The lantana seedfly, Opkiowyia lantana, was, we conclude, 
introduced to Bangalore in 1921 and has since spread over the 
whole country. It has 21 generations a year but is parasitised 
by 8 species of Chalcidoidea. Fruits attacked by the fly definitely 
germinate and the germination percentage is of about the same 
order as in unattaeked fruits which is very low, less than 15 per 
cent. The fly cannot be regarded as a factor of importance in 
preventing the germination of fallen lantana berries. Nor is 
Platyptilia purillidactyla, of any value in checking the fruiting 
of lantana. 

MlCHELIA OhAMPACA INSECTS. 

The champ bug, JJrostylis punctigera, was maintained on caged 
trees in the insectary garden. In Dehra Dun it has the same 
liabit as in Bengal of remaining very localised without a tendency 
to disperse in the nymph al stages. A preliminary search for other 
species of Urostylis and their natural enemies was made in Naini 
Tal division. 

Mobits Indira Insects. 

The parasite-, . Cectria paradoxa, was reared on Margaronia 
pyloalis, a mulberry defoliator at Dehra Dun and colonies were 
transported to Changa Manga plantation, Punjab; 15,700 para- 
sites were liberated in June and 20,600 in November. 

A survey of the parasitism of Margaronia pyloalis in the irri- 
gated shisham plantations of the Punjab was started and about 
20 species were obtained but very few have yet been identified, 

Santalttm Albtjm Insects. 

Large collections of sandal insects made in Salem district were 
identified for the Madras Forest Department. In material taken 
on field crops in several localities between October 1936 and Janu- 
ary 1937, amounting to 7,200 specimens, Jassidse were poorly 
^presented and Aphidse and Thysanoptera were entirely absent. 
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Sticky paper traps each 3' x 4', exposed at heights of 3 to 8 feet 
in Noganur forest between October 1937 and January 1938 yielded 
over 5,000 specimens; these were dissolved out of the adhesive and 
the majority were identified. Thysanoptera comprised 55 per cent, 
of the total catch ; aphids and jassids were rare. 

Studies in the seasonal incidence and distribution of the Hete- 
roptera of sandal were completed with the examination of the 
remaining 1,600 specimens, which added 25 species to the insect 
fauna of sandal. Indian Forest Records were published on the 
Lygseidse, Dermaptera and Orthoptera. 

No field work was undertaken by the Forest Research Institute. 

SWIETENIA MaHAGONI INSECTS. 

Very little could be done at the Nilambur insectary on Hyps*- 
pyla robusta without dislocation of the work on teak' defoliators. 
In Nilambur the shoot-borer appears to be entirely free from 
parasitism. An egg-parasite, Tricho gramma minutum, was multi- 
plied and 6,000 were released in mahogany plantations. The data 
obtained in the Madras sample plots were examined. 

Pagiofhlceus longiclavis, the collar borer, was found to breed 
also in the thicker shoots of mahogany and its work is liable to 
confusion with that of H . robusta in sample plots. Collar borer 
attacked plants removed in control operations were regularly 
analysed at Dehra Dun and . it was found that the majority of 
uprooted plants -contains no living borers, emergence having 
occurred before detection. 

Tbctona Gbakdis Insects. 

Defoliators. — An insectary was maintained at Nilambur from 
1st April 1937 to 28th November 1937 to study the defoliation of 
teak and the parasites of defoliators. 

Through the courtesy of the Forest Department, Burma, their 
Forest Entomologist maintained an Insectary at Insein for the 
collection and despatch of teak defoliator parasites to Madras. 
Fifty-three lots were received at Nilambur transported in cold 
storage by ship between Rangoon and Madras and thereafter ai 
railway parcels. 

About 1,600 Hyblcea puera larvae were exposed in 11 experiments 
to 3 species of Burmese Apanteles but only one generation of 
parasites was reared and the remaining material was exterminated 
by bacterial disease of the host." 
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About 500 puera larvae were used for 3 species of tachinids 
without establishing the parasites. 

BTachymeria ewplc&ce, Crewnops desertor and Eucafcelia 
Jcockiana were successfully imported but these species were found 
to be indigenous. 

A species of Tricho gramma was imported from Burma in 9 
consignments and bred up on eggs of Hapalia machceralis, Dia- 
crisia obliqua and a flour moth. Forty-eight experiments using 
5,000 eggs were conducted and at the end of the work about 225 
parasites were released. 

Trichogramma minutum. — Material was obtained from wild 
egg masses of Diacrisia obliqua and from the Mysore Government 
Entomologist. Twenty-three generations were reared and 9,250 
parasites were released at the end of the operations. 

Gedria paradoxa.— About 1,000 individuals were transported 
from Dehra Dun to Nilambur in March 1937 and over 5,000 
cocoon-colonies representing half a lakh of parasites were produced 
in the insectary. As hosts for this breeding work 11,800 cater- 
pillars were used. About 40,000 parasites were released in 11 
localities in the Nilambur teak plantations and a colony of 500 
was successfully shipped to Burma. Recoveries were made in two 
localities in September 1937 from an alternative host, Lygropia 
qiiaternalis, on Helicteres isora, and cocoons were found in April 
1938 on fallen teak leaves attacked by Hapalia machmralis in a 
third locality. 

The incidence of parasitism of machopralis (fifteen species) and 
of puera (four species) between April and November 1937 was 
determined by regular sampling; 65 per eent. of the larval para- 
sitism of macJuBralis was due to ichneumonids and 95 per cent. 
of the parasitism of puera was due to tachinids. Bacterial disease 
was extensive. 

Ecological surveys of the miscellaneous trees, shrubs and other 
vegetation in teak plantations have resulted in the compilation 
of lists of plants that are (a) desirable because they are food- 
plants of defoliators that are alternative hosts of parasites of 
Tnachwralis and puera, or (b) undesirable because they are alter- 
native food-plants of machceralis and puera or other pests of teak. 
Eleven of the desirable plants are factors in the control of puera 
and 46 in the control of tnachmralis. Eight species are undesirable. 

Borers. — Experiments in the control of Phmms malabaricus 
were undertaken by the Madras Silviculturist using an infestation 
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of Trema orientalis; plugging the borer hole with tar is a satis- 
factory remedy. 

No reference was made in the report for 1936-37 to Dr. Beeson's 
visit to Burma at the close of the year to advise on entomological 
research and in particular on the beehole horer of teak, Xyleutes 
ceramica. His recommendations were adopted by the Burma 
Forest Department and the report was published during the current 
year. 

Borers of Newly Felled Trees. 

The biology of Platypus biformU in Pinus longi folia was 
studied in the field in the United Provinces. Poles felled and 
barked in the winter were surface treated with Ascu in Chakrata 
division in April and by July were attacked by P, biformis except 
those that had dried out sufficiently to make them unsuitable for 
the development of the larva?. Storage of poles in water or rapid 
drying in the sun are considered to be the best remedies. 

In the Inseetary many new records were made of borers of 
timbers from various parts of India and satisfactory progress was 
achieved in identification. 

Poles and logs of Bombax malabaricum, Dalbergia sissoo, and 
Shorea robusta were felled and barked in Dehra Dun division in 
March and surface brushed with (a) cold Ascu solution and (b) the 
same followed by asphalt crude oil suspension heated to 50° C. 
In November all the treated material showed extensive damage by 
powder post beetles and (to a less extent) by pinhole borers and 
termites, demonstrating that surface treatment does not prevent 
boring by species of which the adult makes an oviposition tunnel 
within the sap wood. 

Borers of Army Topis. 
Topi pith helmets are attacked by Rhizopertha domiiuca owing 
to the use of flour paste. Various poisonB for use in paste were 
tested. It was found that sodium fluoeilicate, 10 per cent., is as 
effective as a 3 per cent, solution of arsenic pentoxide and copper 
sulphate, 3:1, but is less satisfactory than a 3*5 to 4 per cent. 
solution of arsenic-copper. These poisons are more effective in 
protecting topi shapes in the factory than is the plain copper 
sulphate treatment at present used by army contractors. 

Termites. 

Information on the economic importance of termites has been 
collected from Forest Departments in accordance with the resolution 
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and questiottaire of the British Commonwealth Scientific Con- 
ference, London, 1936. 

A project for the investigation of the biology and control of 
soil termites in collaboration with the Agricultural Research. Insti- 
tute, New Delhi, has been under consideration by the Imperial 
Council of Agricultural Research throughout the year. 

Parasites and Predators. 

General studies have been continued. Special operations in- 
volving multiplication and colonisation of selected species are 
referred to under mulberry, shisham and teak insects. 

Biologies. 

The greater part of the biology of the Cerambycidse has been 
written up. Numerous local species of defoliators of trees were 
bred. 

In the Dehra Dun Insectary 128 consignments of insect damage 
were received from forest divisions. 572 breeding cages were 
in operation. The total number of insects bred in the insectary 
was over 77,000, excluding the special parasite rearings and the 
yield of the field insectaries. 17,352 specimens were mounted and 
labelled. 

Guides, — A Guide to the Insects of Dalbergia sissoo was pre- 
pared and sent to press. 

Systematic Entomology. 

Identification. 

The staff of this section has been steadily occupied in arrang- 
ing, identifying and summarizing data on the great numbers of 
insects reared in the insectary, collected on tour, or sent in by 
forest officers. Numerous specialists in other countries continue 
to give their assistance. The Imperial Institute of Entomology 
has arranged for the identification of parasites and considerable 
headway has been made already. Three hundred and fifty-one 
Indian species have been added to the reference collection.. 

Taxonomt. 

The collection of identified coleopterous larvae has been con- 
siderably extended by rearing experiments and several Indian 
Forest Records have been prepared for publication. A paper on 
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larvge of Lymantriidae, the first of a series proposed for immature 
stages of Lepidoptera, is in press; the necessary rearing experi- 
ments were carried out in the systematic Entomologist's laboratory. 

Descriptions of 44 new species of Crossotanus, Platypodidse, 
were published as an Indian Forest Record. 

The collections have been maintained in good condition. A 
large collection of identified Coleoptera was presented to the 
Imperial Agricultural Besearch Institute, New Delhi. 

Tours. — By Dr. Beeson to Dehra Dun division in October; to 
Delhi in November (Entomologists' Committee) and in March 
(Federal Public Service Commission); to Lahore (Sericultural 
Committee and shishain plantations) in December; to Ranchi 
(Indian Lac Cess Committee) in March. By Mr. Gardner to 
Almora East and West and Garhwal divisions in Mav-June: to 
Nilambur in July. By Mr. Mathut to Lahore, Montgomery and 
Multan divisions in May, June and November. By Mr. S. N. 
Chatter jee to Nilambur, April to November; By Mr. Bhatia to 
Almora East and West and Garhwal divisions in May, June and 
Chakrata divisions in July. By Mr. Bhasin to Saharanpur divi- 
sions in July. 

Museums. — Numerous additions were made to the display of 
damage by wood borers and to ecological and parasitism exhibits 
in the entomological museum. Reptiles and skins were added to 
the zoological museum. 

Library.— lb% books besides periodical were added to the Zoolo- 
gical library during the year. 
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CHAPTER V.— UTILISATION BBANCH. 
Wood Technology Section. 

1. Besearch. 

(a) Work in connection with the preparation of hand lens 
keys, supplemented with low power photomicrographs, for the 
identification of the more important commercial timbers of Assam 
and Bengal was continued throughout the year under review. 
About 81 timber specimens were received from the above provinces 
in this connection. The conversion of logs and the preparation of 
microscopic slides are well in hand. 

(b) Considerable process was made regarding the studies of 
the formation of growth rings in the wood of Acacia catechu, 
Albizzia lehhek, Bombax malabaricum, Cedrela toona, Dalbergia 
sissoo, Eugenia jamholana, Michelia champaca, Pinus longifolia, 
Shorea robusta, Sxcietenia Tnahagoni, Tcctona grandis and Termi- 
nalia tomentosa. About 118 fresh micro-blocks were taken from 
living trees and most of them were sectioned and studied. The 
Bengal and Madras forest departments, who are also interested 
in this investigation, have sent so far 60 and 63 micro-blocks 
respectively, from teak and mahogany trees. These specimens also 
aTe being cut and studied. The results of this investigation will 
be published shortly in two parts. 

In Terminalia tomentosa the presence of an " initial " type of 
parenchyma was- reported previously. During the year, further 
research regarding" the origin, structure and distribution of this 
type of parenchyma was continued with a view to throwing further 
light on the subject. 

(c) The anatomical stndy of the woods of the Indian Diptero- 
carps was much interrupted owing to the pressure of work from 
other more urgent enquiries and miscellaneous investigations. 

(d) Little progress was made on the anatomical study of the 
woods of different varieties of Terminalia tomentosa for the same 
reason. 

(e) A study of the relationship between the anatomical structure 
and the physical properties of teak (Tectona grandis) was taken up 
during the year. A new consignment of 107 specimens was received 
for examination. Each specimen has been cut longitudinally into 
two sticks for detailed microscopic examination as well as for 
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strength teste. In this connection, 428 blocks will have to be 
examined. 

(/) The study on the woods of the Indian Meliaceac was 
continued. 

(g) A detailed investigation ou the anatomical and physiolo- 
gical effects of resin tapping in Finns lornjifolia has been started. 
The Wood Technologist made a shoit tour to see the technique o£ 
resin tapping prevalent at Garkhet in Almoin, and collected micro- 
blocks from topped, acid treated, low yield and high yield trees. 
All the blocks have been cut and photographed. The comparative 
study of the various sections under the microscope is progressing. 

2. Identification of woods. 

The services of the Section for the identification of woods were 
utilized as usual with advantage by railway officers, engineers, 
timber merchants, the Army Dej>arrment, the Forest Department, 
jute mills, and various firms dealing with timbers in some form 
or another. The following are some of the more important and 
interesting investigations completed during the year: — 

(1) The North Western Railway received a supply of bottom 

boards from a firm, quite a number of which were sus- 
pected as being of some timber other than gurjun 
(Dipterocarpus sp.), which was the timber specified in 
the contract. Out Of 781 boards under dispute, the 
railway accepted 9£ as gurjun and from the remaining 
682, groups of similar looking woods were made, and 
76 specimens from these groups were sent to Behra 
Dun for checking. Out of these 76 specimens only five 
proved to be gurjun. The remainder included no less 
than 21 different species. 

(2) In another case, the same railway purchased from another 

firm some eng (Dipterocarpvs tuberculatus) bottom 
boards, and as a large number of them appeared doubt- 
ful, they sent 4 specimens, representing different groups, 
to Dehra Dun for identification. On examination, not 
one of them was found to be even a Dipterocarpu* 
species. 

(3) The Factory Rationalization Committee, Army Head- 

quarters, sent specimens of " dogwood " (obtained from 
the War Office in England) for examination, and wanted 
to know whether a similar wood grew in India, so that 
the committee might be helped in " investigating the 
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possibility of manufacturing in India certain fuse 
powders requiring the use of dogwood as a raw material 
for making charcoal ". The samples of " dogwood " 
were identified as Rhamnus sp. From an anatomical point 
of view it was doubtful whether Indian Rhamnus species 
would serve the same purpose, so other possible Indian 
woods were suggested instead. 

(4) An Executive Engineer in Bihar received a supply of sal 

(Shorea robu&ta) and teak (Teotona grandis) under a 
contract, hut before finally accepting the timber as 
such, he wisely sent specimens to Dehra Dun for the 
Wood Technologist's opinion. On examination they 
were found to be neither sal nor teak. 

(5) A Controller of Stores sent four samples of timber cut 

from a supply of bottom boards and asked for our 
opinion as to whether or not they were representative 
of the Burma gurjun known as Itanyin. On examina- 
tion, it was found that only two were correct according 
to the specification. 

The total number of timbers identified as the result of enquiries 
during the year was about 320. 

3. Special enquiries. 

Some special investigations were as usual carried out on behalf 
of officers of the Forest and Railway Departments. Enquiries 
received under this- head continue to increase and take up a great 
deal of time, as tliey are usually new problems with a variety of 
fresh factors involved. Some of the more important investiga- 
tions are recorded below: — 

(1) Sterculia urens, — An investigation to determine the best 

method of tapping Sterculia urens {karat) for its gum, 
was started. A preliminary survey had to be made, to 
find out the nature and distribution of the gum ducts 
in the wood. In this connection both bark and wood 
had to be examined from tapped and untapped trees, 
and the results indicated the advisability of studying 
more blocks from living trees. A tentative programme 
has, therefore, been drawn up and the investigation will 
be continued. This enquiry was taken up on behalf of 
the Central Provinces and the United Provinces forest 
departments. 
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(2) Santalum album. — The Chief Forest Officer, Coorg, sent 

48 discs of sandalwood for examination, with a view to 
ascertaining whether the growth rings visible on the 
cross section indicated the correct age of the trees. 
The examination of the discs is almost complete, and 
the data are being analysed with a view to a note being 
issued on the subject. 

(3) Shorea robasta. — The Conservator of Forests, Bihar, sent 

sal poles to estimate the age by counting the rings, and 
incidentally also to ascertain, if possible, from the study 
of the wood structure, the effect of improved growth 
due to the trees being situated, very near an irrigated 
area. As usual, the sal discs, on examination, showed 
irregnlar marks due to the presence of bands of gam 
ducts or of parenchyma cells, but neither of these struc- 
tures could be traced as complete rings. The results 
obtained indicated that for some time to come, the pos- 
sibility of finding out the age of sal trees by counting 
the so-called growth rings will have to remain an open 
question. Further, the comparative wood structure did 
not justify the conclusion that the wood produced from 
the irrigated areas was different from non-irrigated 
areas. 

(4) Dtpterocarpus macrocarpus, — The Silviculturist, Shillong, 

Assam, sent a disc of hollong to find out the age of 
the tree by counting the growth marks on it. This 
specimen proved to be very interesting due to the pre- 
sence of distinct growth rings. It may be noted heTe 
that usually growth rings are indistinct in hollong as 
well as in other species of Dipterocarpus. A report was 
sent indicating the age of the tree based on the ring 
counting. 

(5) Michelia excelsa, Querent lamellosa, Quercus lineaia and 

Gmelina arbor ea. — In response to an enquiry from the 
Central Silviculturist. regarding the distinct visibility 
of growth rings in these species, various specimens of 
the Forest Research Institute collection were examined 
and following note was submitted: — Michelia exceha 
shows distinct growth marks, but neither Quercus 
lamellosa nor Querent lineaia has prominent growth 
marks. In Gnnelina arborea, growth rings are usually 
distinct and specimens from certain localities sometimes 
even show ring-porous characteristics. 
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(6) Av-coumea hlaineami. — -The Officer in charge, Workshops, 
IT. G. 0., Bengal Sappers and Miners, Roorkee, sent 
a sample of wood from a folding boat for identification 
and to find out the cause of its failure. It was identi- 
fied as Attcoumea klaineana- which is sold in Europe 
under the trade name of Gaboon mahogany. Micro- 
scopic examination showed that the timber was badly 
attacked by fungus. 

The total number of wood specimens examined in connection 

with special enquiries was 120 and about 450 specimens are still 
in hand. 

4. Examination for detecting fungus attack. 

As usual enquirers sent for examination many wood samples 
suspected of having been attacked by fungus. The total number of 
wood specimens examined in this connection was 50. 

5. Indexing permanent slides and photomiorogkaphs. 
During the year under review, over 2,300 permanent slides of 
wood sections were prepared and added to the authentic collection. 
The slides were prepared both from Indian and foreign woods and 
quite a large number were prepared from species not previously 
represented. For publication and exhibition purposes, 33 nega- 
tives, 391 photomicrographs and 12 enlargements were made. 

6. Collection op authentic wood specimens. 

(a) FroTn'.J^io,. — As usual a good number of authentic wood 
specimens backed by herbarium material were received from the 
different provinces for research purpose and also for the Institute's 
standard collection. 

(b) From abroad. — During the year altogether 284 wood speci- 
mens were added to the foreign collection. These were received 
from England, the United States of America, France, Brazil, 
Japan and Siam. To the donors our sincere thanks are due for 
helping the Forest Research- Institute to make its collection of 
commercial timbers of the world as complete as possible. 

7. Distribution of wood specimens. 

In response to requests from abroad and various parts of India, 
778 wood specimens were supplied to enquirers. Quite a number 
of these specimens were sent to schools and colleges for instructional 
purposes. 
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8. Thaxnin«. 

The following officers received instruction in the Wood Techno- 
logy Section with a view to their acquiring- some knowledge of 
wood anatomy and wood identification; — 

1. Mr. P. A. Wanaraks, Siamese Forest Service. 

2. Mr. A. Ghaifar, Student Sleeper Passing Officer, Bengal 

Nagpur Railway, Calcutta. 

3. Mr. K. Krishnamurty, Mysore Forest Department. 

9. TOTTB. 

Mr. K. A. Chowdhury went on tour to Ranikhet and Garkhdt 
in connection with the anatomical and physiological investigation 
on the effect of resin tapping in chir {Pinus longi folia). 

Timber Testing Section. 

Special investigations. 

1. The study of the effect of corrosive chemicals on the strength 
of wood was continued during the year under review, but tests 
were done on only one species, namely deodar (Ced^us deodard\. 
This work is being carried out in co-operation with the Seasoning 
Section which does the actual soaking tests. 

2. A small log of locust (Robinia pseudo-acacia) received from 
the Director of Agriculture and Allied Departments, North-West 
Frontier Province, was tested in order to find the uses to which 
this species could be put. Although the material was not sufficient 
for full scale tests, it showed that the timber might be of con- 
siderable value if it was available in commercial quantities. It 
could be used as a substitute for imported ash and hickory for 
tool handles of all sorts. It was also found to be suitable for 
sports goods, delicate turnery and bent work. 

3. Full scale tests were done on one consignment of koo-m (Sac- 
eopetalum tomentoswm) received from Kanara Eastern division, 
(Bombay), under Project 1. Tne tests snow that it might be a 
very suitable species for the manufacture of bobbins, and it could 
be used as a substitute for imported birch and beech for other 
purposes also. It is, in addition, suitable for making bentwood 
furniture, light sports goods such as badminton rackets, foot rules, 
pen-holders, brush handles and a variety of small turnery. articles. 
The timber should prove valuable to Bombay Presidency, as large 
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quantities of bobbins are required every year by the textile industry. 
It is a species worth cultivating in suitable localities. 

4- Timbers used in aircraft construction, and samples obtained 
from wooden parts damaged in accidents, altogether amounting to 
13 consignments, were tested during the year for the Director of 
Civil Aviation in India. It is now the general practice to use 
for the repairs of aircraft only such consignments of timbers as 
have passed the eheck tests at the Forest "Research Institute. The 
soundness of this procedure has become evident from the fact that 
large quantities of imported aircraft spruce had to be rejected by 
one firm as the sample specimens sent to Dehra Dun revealed 
considerable weakness and fungal attack when tested. These air- 
craft check tests now done at Dehra Dun will undoubtedly help 
to increase the air worthiness of Indian aircraft. 

5. Apart from the above tests, special efforts are being made 
by the Timber Testing Section to find suitable Indian woods for 
aircraft construction and repair work. Himalayan silver fir and 
spruce were chosen first for testing, and 8 selected sleepers of fir 
and 11 of spruce were specially obtained from Dhilwan in the 
Punjab for this work. All the samples had, however, to be rejected 
as the material was found to be attacked by fungus. As spruce 
and fir grow very high up in the inner Himalayas it takes a long 
time for the timber to reach its destination in the plains, and 
conditions throughout the journey are usually favourable for fungus 
attack. If some' means could be found to hasten the transport of 
selected fir and spruce sleepers, they could probably supply the 
demand for all the, smaller sizes required in aircraft work. This 
small material constitutes 70 per cent, of the total timber used in 
aircraft work. The investigation is being continued and other 
species are under trial, as the prices paid for aircraft timber are 
very attractive. 

6. An unusually large number of glue joint test pieces were 
submitted during the year by candidates applying for ground 
engineers' licences. Failures among candidates from the Aero- 
nautical Training Centre, Ltd., New Delhi, have been high. It is 
necessary for applicants to pay more attention to the requirements 
of the specification and to the proper method of making joints in 
order to avoid failure. 

7. "With a view to revising the present grading rules for teak 
squares, the OflScer-in-Charge made two tours to ifoghalpura, 
Ignore, and took observations on 431 teak squares from Burma 
purchased by the North "Western Baitway and passed under the 
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new grading rules. The preliminary calculations have already 
been done. A report is under preparation and is expected to be 
ready in a short time. 

8. In order to increase the utilisation of timber in structures 
and to simplify the work of timber designing, the Officer in Charge 
prepared charts for the design of timber beams. From these charts, 
the proper sizes of timber beams for any given conditions of 
span and loading, and for any given species, can be readily 
obtained without any calculation, by .simply following the lines 
on the charts with a pointer. Before they were printed, the charts 
were shown to the officers of the Royal Engineers at Roorkee, and 
their opinion on them was asked. Their report was very favour- 
able, and they have already requested that they may be allowed 
to reproduce the charts in the Military Engineering Service 
Handbook. 

9. As a result of an enquiry from the Madras Forest Depart- 
ment as to the strength properties of palmyra palm, tests were 
made to find out the suitability or otherwise of palmyra poles for 
electric transmission. Several 20-foot poles were tested by pre- 
paring a special testing platform on the 100,000 lbs. Riehle 
testing machine, A palmyra pole consists of a hard durable outer 
wall with a very soft perishable core. In this respect it differs 
from a tree which usually has a heartwood more durable than the 
sapwood. Palmyra poles are practically hollow circular tapering 
cylinders, but they proved to be equal in strength to sal poles of 
similar outside dimensions. 

10. 107 scantlings of Burma teak of various rates of growth were 
received from the Forest Economist, Burma, for studying the 
relation of growth to strength. The tests have been completed. 
A detailed anatomical study of the differences in the structure of 
the specimens is now being made by the Wood Technologist, and 
if sufficient data are available a report will be prepared about the 
variations of strength and the reasons therefor. 

11. Special tests for the study on " Moisture-strength relations " 
of Indian timbers were started during the year in co-operation 
with the Seasoning Section, and considerable progress was made. 
One consignment of sissoo (Dalbergia sissoo) has been tested com- 
pletely and another of rosewood (DaEbergia latifolia) is nearly 
finished. Small specimens of the timber are seasoned to different 
moisture contents in specially constructed chambers, having accu- 
rate control of temperature and . humidity, care being taken to 
bring them all to aa uniform a condition as possible. They are 



48 

then tested in static bending, impact bending and compression, 
without allowing changes of moisture content to take place- Care- 
ful shrinkage observations are also made. 

The work will be continued until a sufficient number of species 
have been tested, in order to find the true nature of the relation 
between moisture content and strength. 

12. Special tests on deep beams were also started during the 
year, for determining the horizontal shear stress developed in 
bending, with a view to evaluating safe working stresses in hori- 
zontal shear for beams. Some differences of opinion have arisen 
among Indian engineers as to the value of the factor of safety for 
shear to be used in designing. The TimbeT Testing Section has 
so far adhered to its old custom of calculating the horizontal shear 
stress by applying a factor of safety of ten to the shear stress 
as obtained by tests on small clear specimens. This safety factor 
of ten is generally used in all laboratories where special tests on 
deep beams have not been made. Some engineers in India, how- 
ever, considered that it was unnecessary to take such a high factor 
of safety, especially in view of the low factor of 7*7 recommended 
by the FoTest Products Laboratory of Madison, United States 
of America, for a softwood species like southern yellow pine. As 
no data are available as yet in India, to defend either theory it was 
decided to make some special tests before introducing any change. 
Some tests have already been made on sal, and other tests in this 
connection are being undertaken as soon as timber is available. 

13. As decided by the Utilisation Conference of March 1937, 
a study of the variation of the strength properties of sal (Sfwrea 
rohusta) from important sal producing areas in India has been 
started. Some 10 or 12 consignments of sal from different localities 
are being obtained for this study. Tests on two consignments are 
already in progress. 

14. A number of graphs were prepared for establishing rela- 
tions between the different strength functions and the specific 
gravity of Indian timbers. Some interesting facts were obtained 
from this study. It has been noticed, for instance, that in bend- 
ing, Indian species are slightly stronger in the green state than 
American species, although having approximately the same specific 
gravities, but the improvement in strength during seasoning is 
less than that for American species. The study is being continued 
and a publication will be issued in dtie course. 

15. Some tests were made on tea chests submitted by the Assam 
Sawmills & Timber Co., Ltd., with a view to improving the exist- 
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ing design of these containers. The company appreciated the 
wori and wrote as follows: — 

** T ^ inch thickness of panels was adopted as our standard as 

a result of your report and has given us every satisfaction 

since its adoption," 

Routdte Testhto. 

During the year under review, tests were continued under 
Project 1 (Standard tests on small clear specimens), and 
Project 2 (Standard tests on structural timbers). Other routine 
tests such as glue adhesion, plywood, and tests of glue joints 
submitted by ground engineers for their licence examination, etc,, 
were done as and when required. 

Number op species tested duhtng the teak. 

Green. Air dry. Kiln dry. Miscellaneous. 

Project No. 1 . . 9 H 17 

Project No. 2 . . 1 4 



Project No. 



Under all heads 
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The 93 consignments under Project No. 0, includes 43 con- 
signments of glue joint test pieces submitted by ground engineers 
for their licence examination, as against 15 in the previous year. 

Number of species computed during the tear. 

Green. Air dry. Kiln dry. Miscellaneous. 

Project No. 1 2 U 

Project No. 2 

Project No. . . Under all heads . . .61 

List of Species tested under Project No. 1 during the year. 



Specks. 


From 


Oaedlttm. 


AUdttia odoratisiima (Maefc aid*) . 


Coimbatofo, Msdns . 


Greta sad ROn dry. 


Amcora rokUuko (smears) 


Nowgong, Assam 


Air dry. (Second lot), 


Ameora watiieMi (wnoors) 


Ksths, Bonus . 


Ditto. 


ArUxarp»$ ijtteffrtfoH* (Jack)— HBl 
grown. 


8. HsogsloM, Ksdrss 


Green sad KUn dry. 


grown. 


Dttte • • 


Ditto. 


BaloHocarvtu *t&* ' 


ThraersDy, Msdns . 


Ditto. 


fowls MynM (nut malms) , 


S. Andsmsn • . 


Ah try. 


CsmOs todda (Syn. CanUH* (wfagw 
rista) (msniswg*). 


HowgOBg, Asssm 


Afr dry. 
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List of Species tested under Project No 


. J. during the year — contd. 


Species. 


Prom 


Condition. 


Chukratia tatndaris (chickrasay) 


Kathft, Banna .... 


Air dry. 


Dalberma euitrata (Burma black- 
wood). 


Burma 




• 


Green and Kiln dry. 


Diehopti* pelyantAa (tali) (8yn. 
iBonandra pc&yontha). 


Cachar, Aaam . 






Air dry. 


Bngethordtia ipicaia (moglaipoma) . 


Ditto 




• 


Kiln dry. 


Eugenia sp, (jaman) 


Ditto 




• 


Ditto. 


Grewia vettita (siyalpbuBra) 


Knnaeong, Bengal 




• 


Green and Kiln dry. 


Bardtciekia pinnate (piBey) . 


Maogalore, Madias 




• 


Ditto, 


Heritiera Bp. (dh&min Bundri) . 


Cachar, Assam . 






Air dry. 


Hftertpphratma rczbvrghii 


8. Chanda, C. P. 




• 


Air dry and Kiln dry. 


MiUettia pen&ula (tbinwln) 


Burma . 




• 


Green and Kiln dry. 


Mimutopt lateralis (bullet wood) . 


South Andaman 






Air dry. 


Pentac* griffithii (tbitei) . 


Tavoy, Burma . 




• 


Ate dry. 


Peeciloneuron indietim . 


S. Mangalore, Madras 




Kiln dry. 


Pongatnia giobra (saykaranji) . . 


E. Kanara, Bombay - 


. 


Ate dry. 


Pterootrpv* tantalinu* (red sandera) 


8. Cuddapah, Madras 




Air dry »nd Kiln dry 
(2 cons.). 


Saeeopttaiwn Umentomm 


B. Kanara, Bombay . 




Air dry. 


Stereorpmwm ehelonoukg (padri 
wood). 


S. Mangalore, Madias 




Kiin dry. 


Terminatia myriocarpa (bollock) 


Lakbimpur, Assam 


• 


Air dry. 



List of Species tested under Project 


No. 2. 


Spactoa. 


From 


Condition. 


Baitia latifolia (mahua) 
Cenorwm ttrictum (white dhnp) 
Maekilut maenmtha (ladder wood) . 
Penlace ffrigUMi( thltsi) , 
Pteronermum aeerifoHum (hatti- 


Jnbboipore, C. P. . . . 

K. Mangalore, Madras 

Boxa, Bengal .... 


Air dry. 
Ditto- 
Ditto 

Green. 

Ate dry. 



About 15,000 mechanical tests and 20,000 physical determina- 
tions were made during the year. In addition to computing the 
routine tests, the computing office prepared a number of graphs 
and tables for the design of timber beams and for answering en- 
quiries. Numerous computations for the revision of the existing 
grading rules for teak squares were also made. 
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Wood Seasoning Section. 

1. Kiln Drying Research Work. 

No fresh material for kiln drying experiments was received 
during the year, and whatever small stock of wood was in hand 
was reserved for special experiments in connection with the testing 
of the Furnace kiln. The kilns were therefore run on material 
received from the Wood Workshop and the Timber Testing Sec- 
tions, and from some furniture makers in the town. The new 
metal-lined laboratory kiln was not found to be sufficiently air 
and moisture-proof,- and certain experiments on kiln drying that 
had been planned had to be postponed till a second kiln on an 
improved design was constructed. 

Salt Seasoning. — Experiments were carried out on Terminalia 
tomentosa, Adina cordi folia, Albizzia procera and Bassia butyracea 
to determine whether the soaking of freshly converted material of 
these species in a solution of common salt prior to kiln drying 
had any effect on the drying properties of the wood but so far 
none of these experiments have given any positive results. 

2. Furnace Kiln. 

Five charges of wood were dried in the Furnace kiln during 
the year, all of which gave very satisfactory results. One of the 
charges consisted of 2-inch thick planks of axlewood (Anogeissus 
latifolia), which was dried from a moisture content of 37 per cent, 
to 10 per cent, in 19 days. This is a very refractory wood, liable 
to severe surface cracking during seasoning, but in this kiln both 
the speed and the quality of drying were excellent, there being 
no appreciable damage from cracking, warping and other causes. 
Other woods dried in this kiln during the year were Dalhergin 
sissoo, Dalbergia latifolia, Albizzia lebbek, Cedrela toona, Stereo- 
spermum ohelonoides, Terminalia bialata and Terminalia tomen- 
torn. One inch thick planks of Cedrela, toona were dried from an 
initial moisture content of 50 to 70 per cent, down to 10 per 
cent, moisture content in 9 days, without any collapse or any 
other degrade. 

Improvements to the kiln. — In order to increase the humidity 
of air during the conditioning treatment at the end of a kiln run, 
a second water spray pipe was introduced in the kiln and a baffle 
plate was fitted to allow more intimate mixing of spray water 
with the hot furnace gases. This resulted in considerable improve- 
ment of the conditioning treatment, and it was found possible to 
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raise the relative humidity of the furnace gases to about 90 per 
cent, of saturation. 

Comparison with ordinary kiln drying. — In the Furnace kiln 
it has been possible to employ higher temperatures and lower 
humidities than those found suitable for drying wood in an ordinary 
steam-heated kiln, with the result that the drying has been more 
rapid, without any apparent adverse effect on the quality of dried 
wood. In order to compare the drying of two charges of a wood, 
one dried with furnace gases and the other with air heated and 
humidified with steam, the Furnace kiln has been fitted with a 
steam heater and a steam spray pipe, so that any conditions of 
temperature and humidity can be maintained in the kiln. It 
is intended that one charge of one inch planks of sissoo {Dalbergia 
sissao) will be dried in the kiln in the usual manner using furnace 
gase3, and a second charge will be dried with hot air, the kiln 
being run on exactly the same wet and dry bulb conditions as 
before. The rate of drying of the two charges as well as the 
quality of dried material will be compared. The necessary alter- 
ations to the Furnace kiln are in progress. 

Indirect heated Furnace kiln.— In. the present Furnace kiln, 
hot combustion gases from the furnace come directly in contact 
with the wood to be dried, which results in a slight superficial 
discoloration of the dried wood. In order to overcome this defect, 
and also to simplify the construction and operation of a kiln of 
this type, it is intended to put up one or two kilns in which the 
furnace gases will circulate through sheet metal ducts to heat the 
air used for evaporating moisture from wood. Equipment for one 
kiln of this type is on order from Austria, and it is proposed to 
obtain in the coming year a ready built furnace from Germany 
for a second kiln of- this type. There is a definite demand in this 
country for a very simple type of kiln, preferably requiring no 
steam and motive power, and costing not more than a thousand 
rupees to build. Efforts are being made to bring out a design 
which will meet these requirements. 

3. COMMERCIAL INSTALLATIONS. 

It is gratifying to report that considerable progress has been 
made during the year in the introduction of commercial kilns in 
the country. A firm in Calcutta, which started only two years 
ago with two small kilns, has now put up 4 more large sized kilns 
and these are being kept busy to their full capacity. A sawmill 
in Assam is putting up a battery of kilns with a drying capacity 
of 10 tons of sown material per day. Seasoning kilns are also 
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being put up at Hyderabad (Decoan), Shimoga (Mysore) and 
Madras. Designs for all these installations were drawn up and 
supplied by the Seasoning Section and the equipment is being 
made in the country. A plywood factory on the West Coast is 
constructing two tunnel driers for drying veneers according to 
design supplied by the Institute. A design for a furnace kilu 
was supplied to the Ceylon Forest Department, which, it is under- 
stood, is in course of construction, and a scheme for the alteration 
of one of the external blower kilns at the Gun Carriage Factory 
into an internal fan type of kiln was drawn up. This has been 
sanctioned by the authorities, and the alterations will be carried 
out during the coming year. 

4. Air-seasoning. 
Very little material was stacked for air-seasoning during the 
year, as the stock of timbers for Project VII was practically 
exhausted. Final observations on the following timbers which 
were stacked in previous years were taken : — 

(1) Altingia excel$a—§" x 4" scantlings. 

(2) Anogeissus latijolia — 4" x 4". 

(3) Artocarpus chaplasha — \% n planks. 

(4) Eugenia gardneri — 10" x 5" and 3" x 3* scantlings. 

(5) Qmelina arbor ea — V and 2" planks. 

(6) Heritiera minor — 3" x 3" scantlings. 

(7) Hopea odorata—\" , X" and 2\" planks. 

(8) Hopea parvifl,ora—§" x 4" scantlings. 

(9) Hymenodictyon excelsum—1" planks. 

(10) Ougeinia dalbetgioides — 1" and 2\" planks. 
'(11) Quercus lamellosa — 6"'x4" scantlings. 

(12) Quercus lineata — 6"x4" scantlings. 

(13) Stereo spermum chelonoidts—2Y x %\"- 

(14) Terminalia bialata — 1" and 2" planks. 

Seasoning in scantling sizes. — -A number of species were seasoned 
in the form of thick scantlings, and it was found that except for 
Altingia excel&a all woods up to 6 ff x 4" had dried thoroughly in 
2 years' stacking under cover, but the thicker material, e.g., 
10" x 5" beams of Eugenia gardneri, was still wet in the interior 
and required further drying. Quercus lamellosa and Q. lineata, 
suffered very heavy degrade on account of surface cracking, heart 
shakes, collapse, warping, twisting and crookedness, hut it must 
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be noted that out of the seasoned scantlings it is possible to obtain 
some good planks on re-sawing, while green conversion into thin 
sizes would have led to almost entire rejection of the whole lot at 
the end of the seasoning process. For some of these highly refrac- 
tory woods, air-seasoning in the form of scantlings and re-conver- 
sion into plank material is obviously the best solution. 

Closing up of cracks. — Another observation, which is not a new 
one, is that during the early stages of seasoning the surface cracks 
on wood open out very badly giving one an impression that the 
wood is practically useless for any purpose. When, however, the 
process of seasoning, is complete, these cracks close up and become 
almost invisible, giving quite a contrary impression about the 
quality of the wood. While taking moisture tests from some of 
the well dried scantlings of Anogeissus latifolia, Hopea parvifiora 
and other woods, it was noticed that what appeared like hair 
cracks on the surface, penetrated to a depth of one inch or more. 

Girdling of deodar trees. — Two trees of deodar were girdled in 
the Chakrata forest division in October 1935, and were felled in 
May 1937. Two ungirdled trees of deodar were also felled at 
the same time to serve as controls. All the four trees were con- 
verted into broad gauge sleepers, which were brought to Dehra 
Dun for observation. The experiment is in progress, but no 
indication has so far been found to show any advantage of gird- 
ling of standing trees of deodar before felling. 

5. Water-soaking peioh to air-seasoxing. 

The material that was included in this test, which was started 
4 years ago, was found to be of such poor quality that no useful 
results would have been obtained by testing the strength properties 
of the soaked aifyt unsoaked specimens. The whole lot was, there- 
fore, taken out of the water and the experiment was postponed till 
better material was available. 

6. AlE-SEASONING OV RAILWAY SLEEPERS. 

Seasoning experiment on chir sleepers. — An experiment on the 
air-seasoning of chir sleepers in the East Almorah division of the 
"Dinted Provinces was started during the year in co-operation with 
the United Provinces Forest Department, The Indian Turpentine 
and Rosin Co., Ltd., and the Sleeper Control Officer, Northern 
Group. The experiment is planned to study the seasoning of 
chir sleepers from the time they are cut, right up to the time 
they are used, in order to obtain definite information on the amount 
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and nature of seasoning defects, and the rate of drying of sleepers 
at various stages of seasoning. It is expected that the information 
obtained from this investigation will enable us to suggest ways 
and means of improving the seasoning of chir sleepers, as well as 
of minimizing seasoning degrade, which is a cause of heavy rejec- 
tions at the time of passing. The experiment was divided into 
two parts. Two thousand sleepers were selected in the forest for 
stacking in the winter months, October to January, and one 
thousand sleepers were taken under observation in the hot season, 
i.e., in the month of April. The experimental sleepers were stacked 
at the launching depots in the close crib manner, the stacks having 
been covered with thatch. Before stacking, the sleepers were 
weighed, their condition noted, and a complete record, showing 
the position of each sleeper in the tree, the size of the tree, and 
the slope of the hill, etc., was made. The observations with regard 
to weight and the condition of the sleepers will be taken again, 
first at the time the sleepers are launched, and again when they 
arrive at Tanakpur and finally at the time of passing. 

Effect of tarring .—As end-cracking is the most serious defect 
in chir sleepers, and as tarring the ends of sleepers in the forest 
has proved beneficial in the case of softwood sleepers extracted 
from Kulu and Seraj divisions in the Punjab, three thousand chir 
sleepers in the East Almora division were end-painted, half the 
number with thick coal tar and the other half with chir tar. 
The amount of end-cracking of these sleepers will be observed at 
the time of passing and compared with other sleepers from the 
same area which have not been given any end-coating. 

Log seasoning . — As mentioned in the last year's report, the 
effect of seasoning in log form is also included in this investigation. 
Twenty trees of chir were felled in March 1937, and the logs 
were allowed to season in the forest. Sleepers obtained from these 
trees have been marked separately and their behaviour will be 
observed along with the other experimental sleepers. 

Sal sleepers. — Reference is made in the last year's report to a 
seasoning experiment on meter gauge sal sleepers, started in co- 
operation with the Rohilkund and Kumaon Railway, near Lucknow. 
The stock of 500 sleepers under seasoning was examined, as also 
the sleepers laid last year in the line in green condition. It 
was observed that the sleepers stacked for seasoning showed a 
little more cracking than those in the line, which were covered 
heavily with ballast, but it is yet too early to pass any definite 
opinion on the investigation. 
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Madras hardwood sleepers. — During the course of a tour to 
Madras, the Officer in charge of the Section accompanied 
Mr. M. A. Hafiz, the Assistant Forest Utiliaation Officer, Madras, 
to see the passing of hardwood sleepers of teak, irul (Xylia 
xylocarpa), nangal (3/esita t erred) and ir umbo gam {Hopea parvi- 
flora) for the South Indian Railway, in order to observe the defects 
to which each species is liable. It is proposed to start an experi- 
ment on the seasoning of hardwood sleepers on the West Coast of 
Madras, and a detailed scheme is being drawn up for the purpose. 

7. Electric Moistukb Meters. 

The variation of electrical resistance of wood with moisture 
content is being studied for some of the commercially important 
species of Indian woods. The results so far obtained indicate that 
Indian woods can be divided into two groups, one having a 
relatively higher resistance than the other. The study is still in 
progress. 

Many enquiries were received for the electric moisture meters, 
and it is understood that five more meters were sold during the 
year by Messrs. R. Mukerjee & Co., who have been entrusted with 
their manufacture. 

8. Woods fob. shuttles. 

An important investigation has been started to find out indi- 
genous woods suitable for hand and power loom shuttles. The 
woods required for the purpose are naturally hard and refractory 
and their proper seasoning before use is imperative if good results 
are to be obtained. There are only two commercial concerns in 
the country engaged in the manufacture of shuttles, and the only 
wood used for the. purpose is cornel wood imported from America.' 
A large number of Indian woods have been tried, but all of them 
have been reported on as unsuitable, chiefly on account of the 
lack of proper seasoning before use and also for want of selection 
of material, which is very necessary, as the blocks for this work 
should be entirely free from cracks, shakes, splits, knots and other 
defects. It has now been arranged to obtain from various forest 
departments woods which are considered suitable for the purpose 
in the form of logs, which will be converted and seasoned at the 
Institute, cut into blocks of proper size, and the selected material 
free from defects sent for a manufacturing trial to the two shuttle 
factories wbo have expressed their willingness to co-operate in 
this investigation. Indian boxwood (Buxus sempervirens) and 
parrotia (Parrotia jacquemontiana) have been found suitable for 
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handloom shuttles and efforts are being made to arrange supplies 
of these woods from various sources. Blocks of kiln dried Anogeu- 
sus latifolia have already been sent to a firm in Bombay. Ougeinia 
dalbergioides is also under seasoning at present for this investiga- 
tion and supplies of other woods are soon expected. 

Similar investigations for specialized woodworking industries, 
such as tool handles, picking anas, jute mill lollers, shoe lasts 
and heels, etc., will he taken up in the coming year. 

9. Woods for battery separators. 

Numerous enquiries are being received on the subject of Indian 
woods considered suitable for battery separators. These are at 
present being imported from America, and are made of Port Orford 
cedar. An investigation has been started to find out which Indian 
woods can be used for this work. Battery separators will be made 
of various Indian woods and their life will be tested in actual 
use in a number of batteries which will be set up in the laboratory 
and alternately charged and discharged for a period of about one 
year. 

10. Moisture equilibbitjm: survey. 

This investigation was started in 19*36, and the observations 
will be continued up to June 1938. A report on the investigation 
will be issued in the coming year. 

11. Shrinkage studies. 

As in the previous year, a large number of shrinkage specimens 
were kept under observation during the year. Detailed studies are 
being made of the shrinkage of wood from the green to the air 
dry condition, as well as the changes in the dimensions of seasoned 
wood due to fluctuations in atmospheric humidity. The following 
new species were taken up during the year: — 

(1) Adina oordi folia. 

(2) Lagerstfosmui hypoleuca. 

(3) Albizzia frocera. 

(4) Buaus sempervirens. 

Shrinkage will be determined on small clear specimens as well 
as on plank material. 

Shrinkage retarding treatments.— Tests on synthetic resins 
(Dure*) received from America and also on the resins formed with 
furfuryl alcohol-fufuraldehyde mixture by the action of strong 
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mineral acids were started during the year. Small specimens of 
the following species were impregnated with resins and their 
shrinkage at yarious humidity conditions determined: — 

(1) Adina coTdifolia, 

(2) Bo-mhcue malabaricum. 

(3) Dalheryia sissoo. 

(4) Sterculia cannpanulata. 

12. End paints. 
End painting of small sleeper pieces of deodar was carried out 
with the following paints: — 

(1) Hardened gloss oil. 

(2) Paraffin-rosin mixture. 

(3) Coal tar. 

(4) Three special paints received from Germany. 

The moisture-proofing quality of the above paints is also under 
investigation. 

13. Effect of chemicals on wood. 
The work on the effect of various chemicals on wood described 
in last year's report was continued. Static bending tests have also 
been included in this investigation. 

14. Enquiries. 

The number of enquiries received in this section is increasing 
yearly and over 130 enquiries were dealt with during this year. 
Designs of seasoning kilns were supplied to more than 25 enquirers. 

Wood Preservation Section. 

This section functioned on a reduced scale during the year 

under review, owing to the transfer of the Officer-in-charge to the 
Timber Development Branch. 

The following items of work were investigated during the 
period under review:— 

1. Open tank treatment with Asctt. 

An open tank method was worked out for treating certain 
types of wood efficiently with Ascu. The operation is carried out 
in two tanks — one containing plain water for heating the timber 
to be treated, and the other containing cold Ascu solution for use 
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after the wood has been heated in the water. This double tank 
method of treatment appears to give very good results in the case 
of small round sap wood timber such as fence posts. It is not 
applicable to square or sawn heartwood timber. 

2. SeBVICE LIFE OF TREATED AND UNTREATED TIMBERS. 

(a) A new small demonstration test yard was prepared for 
showing to visitors the effectiveness of various methods of wood 
preservation and the efficiency or otherwise of different wood pre- 
servatives. Some 160 sapling billets (2' 6" long) have been instal- 
led in it. They were treated with Ascu and creosote-crude oil 
mixtures using various methods of treatment. 

(6) A few small tests, especially as regards splitting, were 
started on creosoted and Ascu treated shingles of various species 
of timbers by fixing them as a demonstration roof. Some treated 
shingles were also sent to the Andamans for test in a similar way. 

(c) Some 21 ft. poles and some fence posts of chir pine (Pinus 
Ion gi folia) and sal (Shorea robusta) were treated with Ascu and a 
creosote-fuel oil mixture and were installed in the new demonstra- 
tion ground with a view to comparing the life of such poles treated 
with these two preservatives. Similar poles of some other species 
are at present undergoing seasoning and will be installed during 
the coming year. 

3. FlBE-PROOFmG TESTS. 

Many fire-proofing chemicals and their mixtures have been 
tested from time to time at Dehra Bun, but most of them seem 
to have deficiencies or are very expensive. As a result of this 
research it is hoped that a cheap fire-retardant paint has now 
been evolved. Experiments are continuing to improve it still 
further. 

4. Grave-tabd tests. 

(a) The following proprietary boards and wood preservatives 
were put to test in the " grave-yard " for testing against termites 
and fungi: — 

(1) Heraklith boards (Ascu treated and untreated). 

(2) "Flex?" plywood. 

(3) "Tentest". 

(4) Asplund impregnated wall-board. 

(5) Wood fibre boards 



(6) " Poreella " paint. 

(7) Magnesium oxychloride. 

(b) Specimens of the following untreated species of timbers were 
also put under test in the test-yard : - — 

(1) Engelhardtia $pica<ta. 

(2) Pentace griffitkii. 

5. An official Forest Record on Ascu was prepared and sent to 
the Press. Taken as a whole the possibilities of Ascu continue to 
look promising. The preservative has now been under test for 5 
years and the results are encouraging 1 , but several years more must 
elapse before it can be accepted as efficient, in all respects for use 
as a wood preservative in India. 

6. Penetration of preservatives into wood. 

During the year under review, work on the movement of pre- 
servatives in wood, with special reference to various problems 
connected with Ascu and creosote, was started. A comparative 
study of the absorption of water, Ascu and dichromate by chir 
Monks fend penetration being avoided) showed that, under identical 
conditions, the blocks absorbed 77 per cent, of their weight of 
water, 26 per cent, of Ascu 4 per cent, solution, and 25 per cent. 
of 4 per cent, dichromate solution. The period of soaking was five 
weeks. When tested for compressive strength, there was no differ- 
ence between the Ascu treated and water soaked pieces. Preliminary 
studies on the rate of flow of Ascu solution through transverse sec- 
tions of chir showed that these sections are less permeable to Ascu 
than to water. .The work is being continued. Other work to in- 
vestigate the caused of the erratic permeability of chir to preserva- 
tives is also in progress. 

Work on a further series of experiments on the mechanism of 
the fixation of Ascu in wood was also started during the year. 
The work in this connection is being continued, and the effect 
of soil salts, etc., on the leaching of Ascu is also being investigated. 

Wood Workshop Section. 

This Section continued to function on a reduced scale as a 
supply unit for other Sections, while the Ofncer-in-Charge devoted 
the greater part of his time to veneer and plywood research and 
to glue testing. 
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The Timber Testing Section was supplied with 14,662 wood 
specimens for test purposes as detailed below: — 

Static Bending— 

Research — 1R 145 

ISpl 40 

Regular— 1 1,477 

Vehicle minor— 1VM 679 

Plywood— 1PW 109 

Impact Bending — 

Special— 2Spl 63 

Regular— 2 1,101 

Royal Aircraft— 2RA 1,749 

Compression Parallel — 

Structural— 3Str. ........ 48 

Regular— 3 2,636 

Compression Perpendicular- 
Structural— 4Str 24 

Regular— i 693 

Hardness— 5 ........ 707 

Shearing- 
Regular— 6 2,408 

Plywood— 6PW 446 

Glue Joints— 6JB 120 

Tension Perpendicular to grain — 7 .... 680 

Torsion— 8 613 

Shrinkage Radial and Tangential — 9 .... 548 

Shrinkage Volumetric — 10 ..... 214 

Hammer Handles— 1H 33 

2H 34 

Aircraftr-1A 173 

Boxes 32 

The Wood Technology Section was supplied with 91 " Gamble n 
specimens, 1,075 hand specimens and 6 cubes for specific gravity 
tests. 

In addition to supplying other Sections with converted material 
for research purposes, this Section completed 361 jobs of a varied 
character. 

Reports on the working qualities of the undermentioned timbers 
were recorded during the period under review ; — 

Myristica spp. 

Heterophragma roxburghii. 

Isonandra spp. 

Carallia integerrima. 

Sagercea laurina. 

s 
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Heritiera spp. 
Pongamia glabra. 
Pentace griffithii. 
Terminalia myi'iocarpa, 

Saecopetal um tomen tosum. 

Enquiries. 

Various enquiries in connection with wood working and related 
subjects (other than veneers, plywood and glues) were received 
and dealt with. 

Tests. 

Tests were carried out on " Corroid " Mastic Composition for 
laying parquet floor blocks with a view to ascertaining its suit- 
ability under the climatic conditions prevailing in India. The 
blocks are still under observation. 

Tests on the working qualities of Robinia fseudoacacia were 
carried out on behalf of the Director of Agriculture, North-West 
Frontier Province, and the results reported. 

An experimental floor (using casein cement of our own formula) 
was laid during the year and is under observation. So far it 
does not appear to he so satisfactory as some other parquet floors 
laid with bitumastics. 

Project VTI.I tests were carried out on a log of Dalberyia sitnoo 
on behalf of the Divisional Forest Officer, Peshawar Forest divi- 
sion, and the results were reported. 

Training. 

Courses of training in Saw-doctoring were given to 6 selected 
soldiers from the King George V's Own Bengal Sappers and 
Miners, Roorkee, during the year under report. 

Veneer Sub-section. 

The officer in charge was on long leave from 25th March 1937 
to 9th November 1937. On his return from leave, logs of the 
following species were peeled for test under Project YTIT: — 

Pinus longifolia. 

Baswellia serrata. 

Cedrus deodara, 
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A great many enquiries relating to veneers, plywood and glues 
were received and dealt with during the year. This subject appears 
to nave attracted considerable attention recently, but the starting 
of plywood factories in India is greatly handicapped by insuffi- 
cient supplies of suitable woods in most districts. At the same 
time, it is satisfactory to be able to record that one new plywood 
factory in Madras started production during the year, and there 
are signs that other factories will be inaugurated during the coming 
year. 

Considerable interest has also been shown in veneers and 
laminboard production, and it is hoped that before long the manu- 
facture of these two wood products in India will be an accom- 
plished fact. 

Minor Forest Products Section. 

The work of this Section has been reduced to answering en- 
quiries and to carrying out the necessary routine work of the 
Section, 

1. F. II. I. Portable Charcoal Kiln (" Frikiln "). 

There has been a large demand for the scale drawings of this 
kiln from Divisional Forest- Officers and charcoal contractors in 
various Provinces and States in India and also from foreign 
countries 

Replies to an enquiry made from all those who were supplied 
with the scale drawings of the kiln elicited the fact that more than 
25 kilns are now working in various parts of India, and that 
the cost thereof ranged from Rs. 290 to Rs. 525. All users reported 
that the kilns were working satisfactorily. 

2. Charcoal Briquetting. 

A note embodying the results of the experiments on charcoal 
briquetting with different binders was published in the " Indian 
Forester'' of February 1937. 

3. CULTIVATION OF MEDICINAL PLANTS. 

The following drugs and herbs were grown successfully in the 
Minor Forest Product garden : — 

Asparagus adsoend-ens , Asparagus gracilis, Alee vera, A.corus 
ealamus, Aneiletna scapiflorum, Curcvligo orchioides, 

e2 
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Datura, TTietel, Plantayo lanceolata, Thalictrum }oliolo~ 
sum, Urginea indica, Vernonia anthelmintica and Witha- 
nia sovnnifera. 

The following plants, namely, — 

Anthernis nobilis, Atropa belladonna, Bryonia alba, Digitalis 
'purpurea, Digitalis lutea, Digitalis ambigua, and Sapo- 
naria officinalis 

were grown from seeds received from foreign countries supplied 
through the Forest Botanist. Germination was good and the 
plants are all growing well up to the time of report. 

4. Karat a gum (Sterculia urens). 

Information on the method of tapping, uses, markets and prices 
was supplied to Provincial Forest Departments and various private 
firms. 

5. PRODUCER GAS FROM WOOD AND CHARCOAL. 

There has heen a number of enquiries on this subject and such 
information as was available was supplied to all enquirers. 

6. Visit. 

Col. R. N. Chopra, I. M.S., of the School of Tropical Medicine 
and Hygiene, Calcutta, and Mr. S. N. Bal, Curator, Industrial 
Section of Indian Museum, Calcutta, paid a visit to the Institute 
during the year, and were specially interested in the Minor Forest 
Products garden and the work on drug cultivation going on. 

The senior students of the Ayurvedic College, Gurukul Kangri 
University, alstf^aid a visit to the Institute during the year to 
see the Minor Forest Products garden and to obtain information 
as to the different medicinal plants of their own districts. 

Paper Pulp Section. 

I. Experimental Factory. 

1. Experiments on Saccharum munja (munj grass), sent by 
the Radhasoami Satsang Sabha, Dayalbagh, Agra, were completed. 
Satisfactory qualities of writing and printing papers were prepared 
from the grass. It appears from the results of the experiments 
carried out that this grass can be utilised for the manufacture of 
paper on a large scale, provided it Is available at a cheap price. 
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2. Experiments oil Cymbopoyoji coloratus (botha grass), sent 
by the District Forest Officer, South Cudapah, were completed. 
The large scale tests confirmed the previous laboratory results, viz., 
that the fibre of the grass was very short, that the bleached pulp 
obtained from it was not very clean and that papers, of cheap 
qualities only, could be produced from it in admixture with some 
long fibred pulp, such as bamboo pulp. 

3. Experiments were carried out on the production of kraft 
paper from Dendrocalamus strirtus (salia bamboo) from O'rissa. 
The paper produced lacked strength, due primarily to the Institute 
not having suitable beating equipment for kraft and to insufficiently 
heavy press rolls on the small experimental paper machine. 

4. Experiments were made on the production of mechanical 
pulp from (1) Broussonetia papyri/ era (paper mulberry), (2) Pinus 
Ion gi folia (chir) and (3) Picea morinda (spruce), and the various 
factors affecting the grinding of wood were studied. The pulp 
produced was short fibred and brown in colour, and the papers 
prepared from the three kinds of pulps were rather poor in quality. 
A more intensive study of the grinding process, with special refer- 
ence to the preparation of mechanical pulp from various Indian 
woods, has been started. 

5. The erection of the new digester was completed. When work 
was started, the circulation of the liquor from the bottom upwards 
was found to be unsatisfactory. Steps have been taken to rectify 
the defect. 

6. Rai Bahadur H. N". Batham, Tetired Agricultural Chemist, 
United Provinces Government, was accorded special permission by 
the President to investigate the possibility of preparing pine wool 
(a packing material) from chir needles. As the experiments were 
started too late in the year, pine needles of satisfactory quality 
could not be collected. In addition, mainly due to defective 
machinery, the experiments were not satisfactory. Mr. Batham 
hopes to start another series of experiments on a larger scale next 
year. 

7. About two tons of writing, printing, type and packing papers 
and mounting and drying boards and about 7 cwta. of newsprint 
papers were produced during the year on the experimental paper 
machine. About 3^ tons of papers, boards and pulp were supplied 
to the various offices of the Forest Research Institute and College, 
the Government of India Press, Provincial Silviculturists, the 
Archaeological Chemist to the Government of India, and. other 
officers. 
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II. Laboratory. 

1. The following grasses were tested as to their suitability for 
paper making : — 

(a) Five samples of Saccharnm anindinacenm and Saccharum 

spontaneum from Siiid. The stems of S. drundinaceum 
gave a satisfactory yield, whereas the yields from the 
leaf -stalks of S. arundinaeeum and S. spontaneoum and 
from the stems of 5. spontaneum were poor. As the 
leaf-stalks and stems of the two species were sent sepa- 
rately, the yields from the whole culms of the grasses 
could not be arrived at and no definite conclusions could 
be drawn. 

(b) Karat grass from Benares. The bleached yield from this 

grass was poor and the consumption of chemicals rather 
high. The grass, therefore, was not considered suitable 
for the manufacture of paper. 

(c) Andropogon contortus from Rewa State. The consumption 

of chemicals, yield of pulp and the fibre length indicate 
that the grass is suitable for the production of pulp 
and paper. 

(d) Four samples of Anthutiria yigantea (nUa grass) from 

Mailani range, United Provinces. The samples were 
obtained from four different areas, viz., (1) highlands, 
■; fire-protected, (2) lowlands, fire protected, (3) highlands, 
non-fire protected and (4) lowlands, non-fire protected. 

The samples from highlands gave higher yields of pulps than 
those from lowlands, but the difference in yields from samples 
from fire-protected; and non-fire-protected areas was only slight. 
In the case of samples from lowlands, the non-fire protected sample 
gave higher yield than the fire-protected sample. As definite con- 
clusions could not be arrived at from the experiments, it is being 
arranged to carry out large scale tests on this grass in the Paper 
Mills at Lucknow. A consignment of the grass from the areas 
from, where it can be exploited on a large scale has been supplied 
%, the Lucknow Paper Mills. 

J '2. Production of kraft paper. —A series of experiments were 
carried out to determine the optimum conditions for the production 
of kraft papers from (a) Dendrocalamug longispathm and (6) Pinus 
fyngifolia (chir pine). The maximum breaking length, which 
could be attained for the sample sheets was slightly over 10,000 
meUx* in the ease of bamboo, and 9,000 meters in the case of chir. 
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The minimum breaking length in the case of chir papers was 
slightly over 4,000 meters. The tear and burst factors in the case 
of both bamboo and chir papers compared favourably with those 
of the cor respon ding imported kraft papers. The experiments show 
that under favourable conditions of treatment, satisfactory qualities 
of kraft papers can be prepared from bamboos and chir. 

3. The following two materials were tested and found unsuit- 
able for paper making, due mainly to shortness of fibre-length: — 

(a) Cashew nut wood from Cochin and .(b) Arrow-root stems, 
green and dry, from Parjeeling. 

4. The investigation into the causes of the discolouration of 
pulps has been held in abeyance for some time, pending the appoint- 
ment of a chemist. 

5. Routine analytical tests in connection with the softening of 
the boiler feed water were carried out, as and when required. 

III. Investigations on bagasse on behalf of the Imperial 
Council of AGKieuLTtraAL Research, 

The defibrator, hand-moulds and the dryer press were erected, 
and experiments on the production of insulation and wall boards 
were started towards the end of the year under report. A brief 
account of the work done and samples of the boards prepared were 
submitted to the meeting of the Sugar Committee of the Advisory 
Board of the Imperial Council of Agricultural Research held in 
Delhi on the 7th March 1988. The sound and heat insulation pro- 
perties of the boards will be tested as soon as the apparatus, which 
has recently been obtained, is fixed up. 

TV. Touhs. 

1. At the request of Messrs. the Mysore Paper Mills Co., Ltd;, 
Mr. Bhargava visited Bangalore and Bhadravati in September 1937 
to discuss certain matters connected with the erection of the mills 
at Bhadravati. 

2. The services of Mr. Bhargava were placed at the disposal 
of the Cochin and Travancore Governments for a period of about 
5 weeks in September-October 1937 to investigate the possibilities 
of manufacturing pulp and paper in those States. 

3. In December 1937 Mr. Bhargava advised Messrs. The tipper 
India Coiiper Pajjer Mills, Tmeknow, . regarding some new machi- 
nery for" the mi& 'ti&d the layoilt of the projected extensions. 
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V. Training of apfbentices. 

1. Dr. H. S. Sharma of the Mysore Paper Mills Co., Ltd., 
worked in the section from 15th April 1937 to the 13th July 1937. 

2. The two Siamese students, JNai Sawai Supayasermesri and 
Nai Pairojna Dharmatcha, completed their course of training on 
the 15th July 1937. 

3. Three apprentices of the Mysore Paper Mills Co., Ltd., (1) 
Mr. N. S. Narayana Setty, (2) Mr. A. Krishnamurthy and (3) Mr. 
D. Venkataramiah., attended the course of training from the 1st 
July to the 1st November 1937. 

4. Mr. D. P. Bhargava of the India Paper Pulp Co. attended 
the course of training from the 2nd August to the 20th November 
1937. 

5. Mr. Vidya Bhusan Bastogi of the Rohtas Industries, Ltd., 
attended the course of training from the 1st September 1937 to the 
31st January 1938. 

6. Mr. Krishnamurthy was deputed by the Punalur Paper Mills 
(lo., Ltd., for four months' training from the 21st January 1938. 

7. Mr. S. S. Bhasin was deputed by Messrs. The Deccan Paper 
Mills Co., Ltd., for four months' training from the 25th January 
1938. 

VI. Grants. 

The Paper Makers' Association, Messrs. The Upper India Couper 
Paper Mills Co., Ltd., and Messrs. The Mysore Paper Mills Co., 
Ltd., contributed during the year Rs. 3,250, Rs. 250 and Rs. 500 
respectively towards the paper pulp research expenses at the 
Institute. -- V 

Mechanical Sub-Section. 

Most of the machines of the Wood "Workshops and the Veneer 
shop, including the A. C. & D. C. electric motors were repaired 
and thoroughly overhauled during the year. 

The electric wiring of the 75 H. P. motor in the saw-mill and 
some other electric motors was renewed. 

The Disintegrating Machine, together with the electric motors 
and starter, was erected in the* Paper Pulp Section. 

The new digester, with a pump and a 10 H.P. electric motor, 
steam and water pipe lines, was also erected in the same section. 

New apparatus for preparing distilled water was erected, and 
several alterations and improvements were made to the wood pulp 
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'grinding machine in order to improve the screening and applica- 
tion of load, 

A new precision lathe for fine work was erected in the Iron 
Workshops. 

The Ford and Chevrolet buses were overhauled during the year, 
and a new battery ignition system was fitted to the Fiat lorry. 

The electric wiring for the new sound absorption test apparatus 
was completed. In addition to the above special work, all the 
electric motors, A. C. & D. C. generator sets, main switch boards, 
switchgears, electric wiring installations, Government lawn mowers, 
fire extinguishers and fire hydrants, light railway lines and 
trucks, etc., were maintained in proper order throughout the year. 
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CHAPTER VI.— CHEMISTRY BRANCH. 

The following programme of work was undertaken during the 
year under report: — 

1. General study of the chemistry and commercial uses of the 

minor forest products. 

A. — Drugs— 

(i) Vit&v peduncular is. Wall. 
(ii) Beilschmedia Brandisii, Hook. 
(iii) Settee to vhrysavthemmde$ t DC. 
(iv) Fish poison plants. 

B.— Oils and Fats— 

(i) Actinodaphne angustifolia, Nees. 
(ii) lAtsea citrata, BL. 
(iii) Bauhinia variegatit, Linn. 
(iv) Solatium indie um, Linn. 
(v) Ximenia americana, Linn. 

2. Forest soils. 

3. Miscellaneous enquiries. 

1-A. Drugs. 

(i) Vitex peduncularis. Wall. — Preliminary examination of the 
leaves obtained from Samta range (Bihar) showed, as was reported 
last year, the presence of an amorphous glucoside and traces of a 
basic substance of.tjbe nature of an alkaloid. Further samples of 
the leaves (obtained from the Forest Utilization Officer, Assam ; 
and Southern Range Officer, Sibsagar division) were examined ami 
these gave a small quantity of an amorphous glucoside, some 
amorphous acids, a neutral substance m. p. 112 -113 C, a light 
yellow crystalline substance m.p. 262°-263° C. and traces of an 
alkaloid. 

The yellow crystalline substance in. p. 262°-263° C. is fairly 
soluble in water, but sparingly so in rectified spirit and insoluble 
in other common organic solvents. It appears to resemble vitexin 
which has previously been isolated as the hydrolytic product of 
the glucoside of Vitex litoratis (Perk in, J. C. S., 1898, 1019) and 
of Saponmia officinalis (Barger, J. C. S., 1906, 1210). In the 
case of F. peduncularis it has not been possible to isolate the 
parent glucoside and it appears that vitexin is present in a free 



71 



335 



state, since it is obtained from the aqueous extract of the alcoholic 

extract of the leaves, without any acid or alkali treatment. 

In collaboration with the School of Tropical Medicine, Calcutta, 
its pharmacological properties are being investigated and till the 
results are ready it would be difficult to say if vitexin is the active 
principle of V 7 . peduncular is and is responsible for the curative 
value of the plant in black water fever. In any case, no other 
constituent has yet been isolated which may appear responsible 
for the above virtues. The quantity of vitexin that is isolated is 
very small. 

(ii) BeiUchmeilia brandisii, Hook. — This drug from Assam has 
a local reputation and use in chest complaints. Preliminary exa- 
mination of the powdered air-dried bark, with 13 per cent, ©f 
moisture, gave the following; amounts of extracts on being suc- 
cessively treated with solvents; — petroleum ether 0*75; sulphuric 
ether 0'45; chloroform 01 and alcohol 11 per cent. Of these, only 
the ether extract has given a small quantity of a crystalline mate- 
rial, which is being examined further. A small quantity (0*015 
per cent.) of an amorphous alkaloidal substance is also present. 

(iii) Senecio chrysanthenwides, DC. — In a previous report 
presence of two alkaloids in senecio from Kashmir was reported. 
Identity of the alkaloid m.p. 120° C. is still obscure but the other 
melting at 223°~224° C. was shown to be identical with Jacobine 
isolated by Manske from Senecio jacohea. Doubts have been 
thrown on the purity of the material investigated by Manske and 
according to Barger and Blackie (J. C. S., 1937, 554) Jacobine 
from S. jacobea is a mixture of two alkaloids Jacobine m.p. 212° C. 
and Jacodine m.p. 217° C. The work on these alkaloids is in 
progress. 

Some other workers have reported the variation of alkaloidal 
content in Senecio sp. with season, but the following results show 
that such is not the ease with the Indian species; July, August and 
September collections all giving 0*27 per cent, of crude alkaloids. 

(iv) Fish poison plants .—During the year, the exploratory work 
on fish poison plants has been carried on. The object of this investi- 
gation is mainly to discover sucb indigenous plants that possess 
the toxic constituents namely rotenone and allied bodies, which 
are found in derris, lonehoearpus and cube of trade; and to deter- 
mine how far India can be a source of supply of vegetable insecti- 
cides of the type of derris for which there is a demand and a 
valuable trade. Bearing in mind the fact that trade is always 
conservative and is unlikelv to accept plant materials that do not 



contain rotenone, attention is being directed to those plants only 
that contain these products. The investigation of fish poison plants 
that might happen to contain potent insecticides other than rotenone 
and allied bodies will be taken op later. 

For the above exploratory work, a list of Indian plants reputed 
as fish poison has been compiled. 

Since all the plants that have hitherto yielded rotenone 
belong to the Natural Order Leguminosae, in our exploratory 
work attention is being concentrated on this natural order. A 
preliminary examination of the following has been carried out 
during the year; — Cleisanthes collinus (bark), Albizzia procera 
(bark), Acacia pennata (bark), Pongamia glabra (roots), Pithecolo- 
bium bigenonium (seeds), Randia dumetorumx (seeds and pulp), 
Mimosa himalayana (bark), Entada scandens (seed husk) and Teph- 
Tosia sp. root-bark, leaves and seeds. All of the above plants have 
given varying amounts of ether solubles but none of them, except 
Tephrosia Candida, gave any rotenone. 

It is a matter of satisfaction to report the occurrence of rotenone 
in Tephrosia Candida, DC. Following the usual method of extrac- 
tion it has been possible to isolate 0'35 per cent, of rotenone from 
the root-bark and 0'5 per cent, from the seeds. The leaves also 
contain rotenone or allied bodies, as indicated by the usual colour 
reaction, but it has not been possible to isolate rotenone from them, 
in a pure state. The root-bark extract of T. purpurea also has 
given positive colour test for rotenone but the amount present is 
small, perhaps less than 03 per cent. 

Some of the foreign species, Caracca (Tephrosia), virginiana 
of United States. erf America (Scientific American, 1933, 231) and 
the East Africari** T. macropoda have been reported to contain 
rotenone and nave been declared to be of value as insecticides. 
Indian Tephrosias occur in great abundance in some of our forests 
and the fact that such plants growing wild and of uncertain age 
have yielded O3-0"5 per cent, rotenone, is a matter of considerable 
importance and economic value, since it might be possible to 
improve the toxic constituents by care and cultivation. 

Rotenone, along with the fatty oil, is extracted from Teplwosia 
seeds with sulphuric ether and from the ether free residue rotenone 
and resins are thrown off as precipitate by repeated washings with 
cold petroleum ether. These are then worked up in the usual 
manner. It appears that rotenone is concentrated in the root-bark 
and seeds and is practically absent in the stem or debarked root 
which explains our failure to isolate it on previous occasions. 
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(Ann. Rep., 1934-35). Systematic investigation of Tephrosia, 
Milletia and Derris sp. found wild in our forests is being planned. 
The richest samples, hitherto examined, of wild Denis or Milletia 
contained only about 2'5 per cent, of rotenone and 5 per cent, of 
total ether solubles. Judging from the prevailing standards for 
commercial Derris, that is 5 per cent, of rotenone and 16 per cent, 
or more of ether solubles, Indian species would appear to be very 
poor. These are of lower quality, no doubt, but even as such, they 
have a place of their own. The low rotenone and resin content does 
not really take away much of its merits as an insecticide because the 
root powder has, after all, to be diluted with a considerable quantity 
of an inert substance like clay, in dusting preparations, in which 
075 per cent, rotenone is considered sufficient. In derris dust 
preparations with a low grade Derris, the amount of inert diluent 
will be lower and consequently the concentration of the active 
Derris root particles will be higher. In this respect low rotenone 
content, of the derris root turns out to be a matter of distinct 
advantage. 

1-B. Oils and Fats, 

The investigation on the indigenous sources of lauric acid, as 
reported previously, has now been extended to A otino daphne aiigu- 
stifolia and JAtsma citrata, and both of these fats are described 
below: — 

(i) Actinodaphne angustifolia, Nees Syn., Litscea angusti folia, 
Kurz, is an evergreen tree found in Assam, the Khasia Hills, 
Sylhet and Chittagong. Its berries yield 67 peT cent, of kernels 
which contain 55 per cent, of a crystalline fat of the following 
constants : — 

Melting point 42°~46° C. 

Optical rotation («)*t) —2-1° 

Specific gravity @ 36° C 0-922 

Refractive index @ 40° C. . . . . 1-4453 

Iodine value (Hanus) 13-6 

Saponification value 266-6 

Acid value ........ 7-9 

The fat contains approximately 90 per cent, of trilaurin. 

(ii) Litstra citrata., Bl, is a very aromatic deciduous tree found 
in the Eastern Himalayas and the "Khasi Hills. Its berries 
(sample from the Upper Tondu range, Bengal) yield 4-3 per cent, 
of an essential oil having a strong characteristic odour of lemon 
oil. This oil appeal's to be the same as that examined by Gardies 
(La Perfumerie Moderne, 1923, 107), The seeds yield 40 per cent* 
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of kernels which contain 54 per cent, of a crystalline fat of the 
following characteristics: — 

Melting point 40°-42° C. 

Optica! rotation <a) 2 ff - ' 90 

Specific gravity @ 35° C 0911 

Refractive index @ 40° C. .... 1-4404 

Iodine value (Hamas) ...... 5*9 

Saponification value 269-5 

Acid value 0-55 

The fat contains approximately 95 per cent, of trilaurin. 

(iii) Baiihinia variegata, Linn. — The oil from the seeds of an 

allied species B. esculenta is reported to be non-drying, edible and 
medicinal. The investigation of the oil from B. variegata was 
taken up hoping that this might also be of the nature of the above 
oil. B. variegata is a large deciduous tree found commonly in the 
Dun and Saharanpur Siwaliks. The kernels yield 10 per cent, of 
a pale yellow oil of the following physical and chemical 
constants: — 

Specific gravity @ 30° 0-9206 

Refractive index @ 30° C. . . . . 1-4603 

Iodine value (Hanus) ..... 91*3 

Saponification value . .. . . . . 211 '4 

Acid value 2-8 

Hnsaponifiable matter 11*7% 

Mixed acids. 

Iodine value (Hanus) 52-7 

Mean molecular weight . . . . .- 294-0 

Saturated acids 32-3% 

Unsaturated.- acids 67-7% 

Further work on the isolation and identification of the consti- 
tuent acids is in progress. 

(iv) Solanum indicum, Linn. — This is a much branched under- 
shrub found commonly on waste lands in Dehra Dim and Saharan- 
pur Districts. The berries yield 65 per cent, of seeds containing 
10 per cent, of a yellow semi-drying, medicinal oil possessing the 
following constants : — 

26° 
Optical rotation (a) rj • « • ■ +0*5 

Specific gravity @ 15-5° C. .... 0-9156 

Refractive index @ 15-5° C 1-4671 

Iodine value (Hanus) 121-5 

Saponification value 177-6 

Acid value 17-8 



75 



337 



On standing the oil deposits a small amount of a white crystalline 
non- nitrogenous solid which when crystallised from alcohol melts 
at 242°-243° C. Further work on this substance and the constituent 
acids of the oil is in progress. 

(v) Ximenia americana, Linn. — It was reported last year that 
the oil contained an unsaturated acid which was named ximenic 
acid. It was also reported that this acid is not described previously 
to be present in vegetable oils and fats. Its relationship to cerotic 
acid found in the mixed acids of the oil was established. Fur- 
ther work has shown that the unsaturation occurs in 20-21 carbon 
atom. Proof of this was obtained from its products on acetone- 
permanganate oxidation, which were shown to be caproic acid and 
a twenty carbon atom dicarboxylic acid. The fact that this diear- 
boxylic acid is not identical with the normal 20 carbon atom 
dicarboxylic acid which had been prepared synthetically by pre- 
vious workers led to a more carefxil examination of the original 
cerotic acid and it was found that this inactive acid could be 
resolved into its optically active components. This indicated that 
the cerotic acid must be a racemie mixture of " branched chain " 
acids and not a normal acid. The above inference, it might be 
mentioned, is supported by the fact that the melting point (83°- 
84° C.) of the cerotic acid from the oil is appreciably lower than 
what has been reported (88°-89° C.) for the synthetic normal acid 
and also by the statement [,famieson, " Vegetable Fats and Oils " 
(1932) 293 J that only the " branched chain " acid appears to occur 
in nature. The work on the constitution of cerotic acid also indi- 
cates that ximenic acid with which it is related is not a normal 
chain acid but a branched chain one. with an optically active carbon 
in the molecule. Details of the work on ximenic acid is interest- 
ing and will be described elsewhere. 

2. Forest Soils. 

On recommendations of the Silvi cultural Conference, a soil 
chemist (Dr. R. S. Gupta) has been appointed. Since his appoint- 
ment Dr. Gupta has been touring in sal (Shorea rohusta) areas in 
Dehra Dun division and familiarising himself with the forest soils 
in general, and sal soils in particular. He has also been studying 
the changes brought about in soils when they pass from agriculture 
to forest conditions. An interim report on this investigation will 
be presented next year. 

A large number of soils received ' from various forest officers 
were also examined during the year, 
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3. Miscellaneous Enquiries. 

A large number of analyses were undertaken on behalf of forest 
officers, officers of the Institute and otber departments of tbe Gov- 
ernment and of these mention may be made of the following: — 
Artemisias; Efhedras; Derris; Aqutiaria agallocha, Prunus sp., 
etc. 



338 

77 



CHAPTER VII.— TIMBER DEVELOPMENT BRANCH. 

During the year the Timber Development Section was placed 
in charge of a separate officer and made into a separate Branch 
of the Institute: — 

The Timber Development Officer undertook the writing of 
short popular propaganda booklets on the following subjects: — 

Treated wood for earthquake-resistant structures. 

Special factors affecting timber design. 

How to build wooden earthquake and storm-proof houses. 

Treated timber bridges for Indian highways and railways. 

Wood versus steel for framed buildings. 

How to build tire- resistant timber structures. 

Fire-proofing of wood. 

Treated wood for roof trusses. 

Treated wood for floors. 

Treated wood for walls and ceilings. 

These booklets were printed and released during the year under 
review. Over 16,000 were distributed free to the general public, 
businessmen and Government departments in India and abroad. 
These booklets raised considerable interest amongst variouB 
communities. 

He also drew up designs and specifications for wooden bridges, 
50-70 ft. span, roof trusses; a portable prefabricated hut and a 
watch tower — the last named at the request of the Chief Conservator 
of Forests, United Provinces, for use as a look-out for fire watchers 
in the forests. As a further aid to the popularisation of the use 
of treated wood, models of various types of bridges and trusses 
have been prepared. These models will be available for demonstra- 
tion purposes and exhibitions. 

The ban on treated wooden poles for carrying electric transmis- 
sion lines having been lifted, large numbers of these poles have 
in the past few years gone into use for these purposes. In Northern 
India, one of the most suitable species for these purposes is chir 
(Pinus longifolia), considerable supplies of which are available in 
the Kumaon Hills. The Forest Department is, however, experienc- 
ing great difficulty in extracting these, poles of the length required— 
40 ft.— owing to the sharp bends on these hill roads. To overcome 
this difficulty, attempts are being made by the Timber Development 
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Branch to evolve an efficient and at the same time sufficiently 
inexpensive type of joint, so that the poles can be extracted in 
lengths not exceeding 20 it. A number of different types of joint 
have been tried out but while efficient enough, the cost is prohi- 
bitive and the appearance unsightly. Further experiments are 
being carried out to overcome these two defects. 

Other species likely to be suitable for carrying electric transmis- 
sion Hues are being 1 secured and will be given similar treatment 
and tested in the same way in the coming year. 

The Timber Development Officer undertook an extensive tour, 
which included the more important industrial centres of Bombay, 
Madras, Calcutta and Delhi, and interviewed a large number of 
business men, engineers and others likely to be interested in the 
development of the uses of wood and particularly of treated woods. 
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Title of Publication. 



Author, 



The formation of Heartwood and Its amount In 
Deodar Timber. 

Entomological Investigation on the Spike Disease 
of Sandal (32) Lygaeldae (Eemipt.). 

Cis Latr. efc. Anobiides nouveux des Indes . 

Immature Stages of Indian Coleoptera (22) . 

New Crossotarsus (Platypodidae Col.) 

Seed Weights, Plant per cents., etc., for forest 
plant.? in India. 

Illustrations of Indian Forest Plants, Part IV 

Entomological Investigations on the Spike Disease 
of Sandal (SI) Dermaptera & Orthoptera. 

Second Interim Report on Work under Project 
VIII (Testing oi Indian Timbers for Veneer and 
Plywood). 

Pour New Indian Ichneumonidae 

The Silviculture & Management of the Bamboo 

(Dendrocalamus strictus, Nees). 

Indian Tenninallas of the Section of Pentaptera . 

Immature Stages of Indian Coleoptera (21) Cleridae 

A Synecological Study of the Forests of Western 
Singhbhum with special reference to their Geo- 
logy. 

Immature Stages of Indian Coleoptera (23) Carabi- 
dae. 

New Indian Curculionidae (Col.) 



Immature Stages of Indian Lepidoptera 

A Guide to the Insects of DaUxryia sissoo for Forest 
Officers. 

Ascu — A Wood Preservative .... 

A Note on Protecting Indian Structural Timbers 
against Are, termites* fungi (Rot) (Meprint). 



OTHER PUBLICATIONS. 

Annual Return of Statistics relating to Forest 
Administration in British India, 1836-36. 

Forests in relation to Climate, Water Conservation 
and Erosion * 

The Forest Research Institute & College, Central 
Library, Classified Catalogue, 1934. 
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S. Kamesam . 
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Mercer's Tables IReprini) 



Progress Report on Forest Research work in India, 
Part LL—Provincial Reports, 1935-36. 

Progress Report of Forest Research in India, Parti 
I.— Forest Research Institute, 1986-37. 



L. Mercer A Nand 
MaJ. 



December 1937. 

October 1937. 

October 1937. 
October 1037. 
December 1937. 
July 10S7. 

July 1937, 
July 1937. 

July 1937. 

December 1937, 
June 1937. 

July 1937. 
July 1937. 
March 1938. 

March 1938. 

(May 1938.) 

(July 1938.) 
(May 1988.) 

(July 1938.) 
(August 1938.) 



December 1987. 
June 1987. 
(May 1938.) 
January 1938. 
May 1937. 
December 1987. 



•(Extracts from the Proceedings of the British Empire Forestry Conference, South Africa, 1935, 
leprinted.) 
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Serial 
No. 


Title of Publication. 


Author. 


Date of Issue. 


87 


Progress Report of Forest Research in India, Part 
II— Provincial Reports, 1986-37. 




March 1038. 


28 


Classified List of Officers of the Indian and Pro- 
vincial Forest Services and of the Indian Forest 
Engineering Service in India on 1st July 1937. 




March 1938. 


29 


Annual Return of Statistics relating to Forest Ad- 
ministration in British India, 1936-37. 




(November 1938). 
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Progress Report of the Forest College, Dehra Dun, 
1836-37. 




November 1937. 



Contributions to Scientific Periodicals. 

Silviculture. 

Champion, H. Q. . . Some Notes on the Kamrup method of Sal 1 ' 

Regeneration (Indian Forester, Vol. LXIII, 

p. 134). 
Hall, W. T. . . . Cultivation of Exotics in Knlu (Indian 

Forester, Vol. LXIII, p. 512). 
Forests of Upper .Assam, Parts I and EC 

(Indian Forester, Vol. LXIII, p. 734, and; 
Vol. LXIV, p. 15). 
Stand Improvement (Indian Forester, Vol. 

LXIII, p. 236). 
Propagation of Selected Type of Forest Trees- 

(Indian Forester, Vol. LXIII, p. 576). 

Entomology. 
Biological Control of Forest Insects (Indian 

Forester, Vol. LXIII, p. 769). 

Botany. 

Indian plants reputed as fish poisons (Indian.* 

Forester, Vol. LXIV, p. 198). 
, , Utilization. 

Brush Treatments with Wood Preservatives 
(Indian Forester, Vol. LXIV, p. 112). 

Note on the Comparative Strengths of Sap- 
wood and Heartwood (Indian Forester. Vol. 
LXIII, p. 598). 

Open Tank Treatment with Asen (Indian 
Forester, Vol. LXIII, p. 672). 

Standardisation of treated wood pole sizes for- 
overhead electrical transmission supports 
(Indian Forester,^ Vol. LXIV, p. 43). 

Role of treated timber in Indian structural' 
economy (Indian Forester, Vol. LXIII, 
p. 311). 

Kapur, 8. N, . • Drying Wood by ultr a-short waves (Indian 

Forester, Vol. LXTTI, p. 248). 

Chemistry. 

Krishna, S., A Puntambe- The oil from the seeds of Ximcnia americana, 
kar, S« V. Linn. A New Unsaturated Fatty Acid, 

Ximenic Acid. [Jl. Ind. Chem. Soc. lb 
<1937), p. 96$.74. ] 
Krishna, g., A Ghose, T. P. Occurrence of Rotenone in MiUettia 
.j'«pSi pachycarp** ifCwrcnt Science, August 1937, 

wi- P- 67.) ■■■■>■■" 

fCfHKna, S.» * Ghost*, T. P. Indian Teplmma sp. as a source of Rotenone-. 
''^ * (Current Science, March 1938, p. 454.) 



Sen Gupta, J. N. 

Sen Gupta, J. N. 
Trevor, Sir Gerald . 

Gardner, J. O. M. . 

Raizade, M. B. A Verma, 
B. S. 

Trotter, H. - 
Trotter, H. 

Trotter, H, 

Kamesam, 8. 

Kamesam, S. . 
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Publications of the Forest Research Institute, Dehra Dun, 
available for Sale. 



SILVICULTURE SERIES. 

Bulletins {Old Seritt). 

Paio*. 
Rs. A., p. 

•4. Fieu* elastica : its natural growth and artificial propagation, with a de- 
scription of the method of tapping the tree and of the preparation of 
its rubber for the market, by E. M. Coventry . . . , 12 D 

Pamphlets. 

*6. Note on Forest Reservation in Burma in the Interests of an Endangered 

Water-Supply, by A. Rodger . . ... . .100 

' *§. Note on the Collection of Statistical Data relating to the principal Indian 

Species, by A. M. F. Caccia , 10 

•8. Tcbles showing the Progress in Working Plana in the Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1908, by 

the same author 10 

♦18, Note on the Best Season for Coppice Fellings of Teak (Tectona grandie), 

by R. S. Hole 040 

Bullsttss. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leete . • , 10 
*8v Note on some Germination Teste with Sal Seed {Shorea robueta), by R. S. 

Troup 020 

♦22. Note on the Causes and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R. S. Troup , . .050 
•30. The Compilation of Girth Increments from Sample Plot Measurements, 

by R. S. Troup 2 

♦33. Note on an Enquiry by the Government of India into the Relation 

between Forests and Atmospheric and Soil Moisture in India, by 

M- Hill .10 

•41. Note on Weights of Seeds, by S. H. Howard, Revised by H. G. Champion 8 
•46. Note on the Miscellaneous Forests of the Komaon Bhabar, by E. A. 

Smythiee . - . • 100 

•46. Rate of Growth of Bengal Sal (Shorea rcbwto), I Quality, by S. H. 

Howard .100 

•47. Volume Tables and Form Factors for Sal (Shorea robusta), by the same 

author 060 

•68. General Volume Tables for Chvr (Pin%t* lottgifolia), by S. H. Howard . 8 
•82. Preliminary Yield Table for Dalhergia «****>, by S. H. Howard « .020 
•66. Tables for bark deductions from logs, by S. H. Howard . . .030 
•67. Chir (PtntM longifoiia) Seed Supply, by S. H. Howard . . .030 

•78. The Problem of the Pure Teak Plantation, by H. G. Champion . , 12 
•82. The Measurement of Standing Sample Trees, by H. G. Champion . 12 

•83 Provisional Yield Table for Qvercvs incawt (Ban? or Bon-ooi), by H. G. 

Champion and I. D. Mahendra 14 

•88. Cold Weather Planting in Northern India, by H. Q. Champion . .000 
•87. Yield Tables for Teak Plantations in Java, by H. G. Champion , . 14 
•88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 14 O 

•89. Effect of Defoliation on the increment of Teak Saplings, by H. G. 

Champion. . • .030 

•91. Damage by Frost at New Forest, Dehra Dan, during 1930 to 1934, by 

Bachaspati Nantiyal . . 12 
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SILVICULTURE SERiES-contd. 

Fobbst Rkookds (Old Series). 

Pbio». 
Rs. a. f. 
H.— Note on Blue Gum Plantations of the Nilgiris 

(Eucalyptus globulus), by R. S. Troup . .10 
II.— Statistics compiled in the'Office of the Silvicul- 
turist, Forest Research Institute, Dehra 
Dun, during 1915-16 . . ..160 

V. — Statistics compiled in the Office of the Silvi- 
eulturist, Forest Research Institute, Dehra 

Dun, doling 1916-17 10 

FL — The Regeneration of Sal (Shorea robusta) 

Forests, by R. S- Hole . . . .220 
IV.— Notes on Artificial Regeneration in Bengal, 
by A. K. Glasson, P. T. Russell, E. O. Sheb- 
beare and L. E. S. Teague . . ..200 
YU.— Note on the Possibilities of Camphor Cultiva- 
tion from C'innamomum camphora in Northern 
India, by S. H. Howard, W. A. Robertson 
and J. L. Simonsen . , . • .14 
III.— A Sal Yield Table for the United Provinces, 

by E. A. Smythies and S. H. Howard . .15 
VI.— General Volume Tables for Sal {Shorea robusta), 

by S. H. Howard . . . ..170 
H.— -Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. G. Champion . .280 
HI. — Regeneration with the assistance of Taungya 

in Burma, by H. R. Blanford . . .14 
VII.— Volume Tables for Teak and Sal for the Central 

Provinces, by V. K. Maitland . . .090 
I.— Volume and Outturn Tables for Sal, by S. H. 

Howard 12 

IV.— Yield Table for clear-felled Sal Coppice, by 

S. H. Howard 8 

V. — Yield and Volume Tables for Chir, by the same 

author 1 

VI.— Yield and Volume Tables for Deodar, by the 

same author . . . . . .080 

IX. — Notes on Artificial Regeneration in North 

India, by S. H. Howard . . . .16 

HI.— Commercial Volume Tables for Sal in the wet 
mixed forests of the Bengal-Duars, by Parma 

NandSnri 6 

.'.'IV.— Volume Tables for Sundri (Heritiera littoralis) 
in the Sunderbans, Bengal, by the same 

author 10 

VII.— Slash in Chir Pine (Pinus longifolia) Forests j 
Causes of Formation, its Influence and Treat- 
ment, by J. E. C. Turner . . . .360 
VHL— Volume and Outturn Tables for Blue Pine 
(Pinus extetea, Wall.), by H. G. Champion, 
I. D. Mahendru and Parma Nand Surf . 1 2 

IX.— Commercial Timber (Katha) and Heartwood 
Volume Tables for Khair (Acacia catechu) in 
North India, by the same authors . . 1* ^ 

X.— YieW Tables for Blue Pine (Pinus exedsa, 

WaU.), by the same authors . . .1*0 

XL — Denudation of the Punjab HiDs, by B. 0. 

Coventry 1 4 

L— Classification of Thinnings . . 14 

HI. — Standard, Commercial and Heartwood Volume 
Tables (Factory Working) for Khair {Acacia 
catechu) in North India, by H. G. Champion 
and I. D. Mahendru . . . .050 
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SILVICULTURE SERIES-contf. 

Forest Rbcobds (Old Series) — amid. 

PRIOK 
RS, A. P. 

•Vol. XV, Part IV.— Volume Tables and Diameter Growth Curve 

for Semal (Bombax malabaricum), by I. D, 
Mahendru . .... 9 

* „ Part V. — Provisional Volume Tables and Diameter 

Growth Curve for Semal (Bombax malabari- 
cum) in the Central Provinces, by the same 

author . 2 

■ „ Part VI. — Branch Smallwood Tables for Shorea robugta, 

Tectona grandis, Cedrus deodara, Pinus 
txcelsa and P. longifdia- ; compiled in the 
Statistical Section, F. R. I. . . .030 

• „ Part VII.- — Provisional Volume Tables and Diameter 

Growth Curves for HolopteUa inUgrifdia 
(kanju) and Trewia nudiflora (gutel), by 

I,' D. Mahendru 12 

„ Part Vin.— Multiple Yield Tables for Deodar, by H. G. 

Champion and I. D. Mahendru . . .480 

Vol. XVI, Part V. — Investigations on the Seed and Seedlings of 

Shorea robttsta, by EL G. Champion and B. D. 

Pant 16 

„ Part VI.— The Use of Stumps (Root and Shoot Cuttings) 

in Artificial Regeneration, by the same 
authors . . . . . . .240 

„ Part VII. — Notes on Pirvus longi/olia, Roxb, — The Planta- 
tions in Dehra Dun and the Central Provinces 
and Miscellaneous Seed Studies, by the same 
authors 1 10 

Vol. XVIT, Part II.— Treatment of Babul (Acacia arabica), by S. A. 

Vahid 1 14 

H Part IV.— The Sutlej Deodar — Its Ecology and Timber 

Production, by R. M. Gorrie . . .320 
„ Part ' V. — The Importance of the Origin of Seed used in 

Forestry, by H. G- Champion . . 2 12 

Vol XVIII, Part XU.— A Stand Table for Sal Evenaged High Forest, 

by I. D. Mahendru 6 

Vol. XIX, Part III. — Regeneration and Management of Sal, by 

H. G- Champion 5 

VoL XX, Part XVI.— A Stand Table for Sal Evenaged High Forest 

and Coppice, compiled in SuVicultural Branch 12 

Fobkst Records (New Series). 

Vol. It No. 1.— A preliminary Survey of Forest Types of India and 

Burma, by H. G. Champion 10 12 

„ No. 2. — A study of the soils in the hill areas of the Kulu Forest 
Division, Part I — An investigation of Soil Profiles under 
deodar, spruce, blue pine and chir, by E. McKenzie 
Taylor, I. D. Mahendru, M. L. Mehta and R. C. Hoon . 2 2 

„ No. 3.— Distribution of Sesquioxidea, Silica and organic matter in 

Forest Soil Profiles of Kulu Hill Area, by R. C. Hoon . 12 
Vol. II, No. 1.— A Glossary of Technical Terms for use in Indian Forestry . 6 

„ No. 2. — Standard and Commercial Volume Tables for Dalbergia 

sissoo, by M. A. Kakazai 8 

„ No. 3- — A Stand Table for Chir (Pinus longifdia) high forest, com- 
piled in the SuVicultural Branch . . . 12 

„ No. 4. — The Silviculture and Management of the Bamboo (Dendro- 

calamus strictus), by P. N. Deogun . , . ,440 

„ No. 5. — Seed Weights, Plant Peroents, etc., for Forest Plants, 

by J. N. Sen Gupta 3 

„ No. 6. — The Formation of Heartwood and its amount in Deodar 

Timber, by M. A. Kokazai ... . . . . 240 
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SILVICULTURE SERIES-cowcW. 

Fobest Rboobd3 (New Stria)— co*cld> 

Pbics 

Rs. A. *• 
•Vol. II, No. 7. — Syne co logical study of the forests of Western Singhbhum. 

with special reference to their Geology, by H. F. Mooney 4 2 

Memoirs. 
•Pinv* hngi/olia, Roxb., Vol. I, Part I, by R. S. Troop ... 600 

Other Publications. 

t Practical Determination of the Girth Increment of Trees, by R. S. Troup • 4 
fNote entitled " Among the Eucalyptus ", by R. C. Milward . . .340 
fNote on the Forests of Java and Madoera, by the same author . , 13 

f Elementary Silviculture in Urdu, by MohcL H&kim-ud-Din - . .18 

fThe Methods of Preparing Volume and Money Yield Tables for Teak Woods 
and Volnme and Form Factor Tables for Teak Trees from data collected 
in the Nilambur Teak Plantations of the South Malabar Division, by 

R. Bourne 900 

*A System of Filing Information on Forestry, by S. H- Howard . 2 14 

*T»bles for use with Brandis' HypBometer for measuring the Height of Trees, 

etc., by F. B. Manaon and H. H. Haines . . . . . . 10 

Manuals. 

♦Preparation of Forest Working Plans in India, by W. E. D'Axcy. Revised 

by A. M. F. Caccia. (Fourth Edition) . . . . 14 

•Silvicultural Research Manual for use in Iridia, Vol. I.— {Experimental 

Manual), by H. G. Champion . . , - - _ • .200 

•Silvicultural Research Manual for use in India, Vol, II.— (Statistical Code), 

by H. G. Champion and I. D. Mahendm 3 

•Manual of Forest Mensuration, Revised by C. E. Simmons . . .300 
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14 1 

40 

78 12 



(Publications — Pbtntbd outside Inbia.) 

tfiohlich's Manual of Forestry, Vol.1, 4th edition, 1922 . . . .780 
t „ „ Vol, II, 4th edition, 1910 . 

f „ „ Vol. Ill, 5th edition, 1925 . 

{Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forest officers 

■f » » »» f° r public ssIb . 

f Measurements of the Cubical Contents of Forest Crops, Oxford Forestry 

Memoirs, No-4, by M. D. Chaturvedi 4 

BOTANY SERIES. 

Bulletins. 

♦23. Note on the Preparation of Indian Forest Floras and Descriptive Lists, 

by R. S. Hole 040 

•25. Development of the Culms of Grasses, by R. S. Hole . . . .020 
•31. Eucalyptus in the plains of North -West India, by R. N. Parker . .050 
•53, Eucalyptus Trials in the Simla HEls, by R. N. Parker . . .080 

•73. The Herbarium of the Forest Research Institute, by R. N. Parker . 5 

•76. List of Plants collected in West Nepal . . . - . .040 

•80. List of Trees and Shrubs for the Kashmir and Jammu Forest Circles, 

by W. J. Lambert 12 

Fobbst Records (Old 8erie»). 

•Vol, II, Part IV.— Note on Host Plants of the Sandal Tree, by 

M. Rama Rao 2 
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BOTANY SERlES-conW. 

Fobest Recobds (Old Series) — eontd. 

PBIOB 
Rs. A. *. 
•Vol. IV, p a rt III.— Note on Useful Exotics in Indian Forests (No. 1 

Prosopia juliflora, D.C.), by R. S. Hole - 4 

i, Part IV .—Note on Albizzia luthamii, by the same author - 3 

•Vol. V, Part IV.— Note on (Ecology of Sal {Shorea robueta), Part I, 

Soil -composition, Soil- moisture, Soil-aeration, 
by the same author 8 

* it Part V. — Note on TrameUs pini, by the same author . 10 

* », Part VI, — Note on a New Species of Forest Grass (Spodio- 

pogon lacei, Hole), by the same author . 8 
•Vol. XIII, Part I.— Illustrations of Indian Forest Plants— Part I— 

Five Species of Dipterocarpus, by R. N. Parker . 10 
•Vol XVI, Part L— Illustrations of Indian Forest Plants— Part II— 

Five Species of Dipterocarpus, by R. N. 

Parker 10 

•VoL XX, Part XV.— Illustrations of Indian Forest Plants, Part III, 

by R. N. Parker and C. E. Parkinson . 14 

Fobest Recobds (Net* Series). 

•Vol. I, No. 1. — Indian Terminalias of the Section Pentaptera, by C. E. 

Parkinson 12 

* „ No. 2.— Illustrations of Indian Foreet Plants, Part IV, by C. E. 

Parkinson . 1 o 

Mehoibs. 

•Memoir on some Indian Forest Grasses and their GScology, VoL I, Part I, by 

R. S. Hole .580 

Otheb Publications. 

•A Forest Flora of the Andaman Islands, by 0. E. Parkinson . . .200 

•Forty Trees Common in India, by R. N. Parker 3 6 

•Forest Flora of the Chakrata, Dehra Dun and Saharanpor Forest Divisions, 
U. P., by Upendranath Kanjilal, Third Edition, revised and enlarged 
by Basant Lai Gupta 330 

Manuals. 

•Manual of Botany, by R. 8. Hole. (Reprinted) . . . . .200 

(Publications — Pbisted outside India.) 

f Indian Trees, by Sir D. Brandis ( 1921 edition) 36 

MYCOLOGY SERIES. 

Fobest RscoKna (Old Series). 

•Vol. XIV, Part IH.~Investigations on the Infestations of Peridermiiim 

complanatum Barclay, on the needles, and of 
Peridtrmium hvmalayenee on the stem of 
Pinus longifolia, Roxb., by K. D. Bagchee . 2 12 

•Vol. XVIII, Part XI. — Investigations on the Infestation of Peridermium 

himalayense on Pinus longifolia, Part II, by 
K, D. Bagohee . . . . . .440 

UTILIZATION SERIES. 

Bulletins (Old Series). 

•G. Memorandum on Mechanical Tests of some Indian Timbers, by W. H. 

Everett . ... . . • 2 

h2 
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UTILIZATION SERIES— contd. 

Bulletins. 

Price 
Rb. a. ¥. 
*3. Note on the Relative Strength of Natural and Plantation-Grown Teak 

in Burma 040 

•13. Note on Ligno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson . . . . .050 
•14. A Further Note on the Relative Strength of Natural and Plantation- 
Grown Teak in Burma, by the same author . . . . .030 
•15. Note on the Technical Properties of Timber with special reference to 

Cedrela toona wood while seasoning, by the same author . .030 

*16. Note on Gumhar (Qmelina arborea, Roxb.), by A. Rodger . . .030 
*17. Note on Bija Sal or Vengai (Pterocarpus marsupium, Roxb.), by the 

same author . . . . . . . . . .040 

* 18. Note on Sain or Saj (Terminalia tomentosa, W. and A.), by the same 

author 050 

•19. Note on Benteak or Nana Wood (Lagerstrae-mia lanceolate, Wall.), by the 

same author . . . . . . . . . .030 

•20. Note on Sandan (Otigeinia dalbergioides, Benth.), by the same author . 3 
•21. Note on Dhaura Bakli (Avogeiasua latifolia, Wall.), by the same author 4 
♦26. Note on the Resin Industry in Kumaon, by E. A. Smythies . .14 
•27. Note on Blackwood {Dalbergia latifolia, Roxb.), by E. Benskin . .040 
•28. Note on Dhauri (Lagerstrcemia parvifiora, Roxb.), by the same author . 4 
•29. Note on Sundri Timber (Heritiera minor, Lam.), by R. S. Pearson . 3 
•34. Note on Red Sanders (Pterocarpus santalinus, Linn. (.), by T. A. White- 
head 090 

*35. Note on Babul {Acacia arabica, Willd.), by J. D. Maitland-Kirwan . 5 
♦36. Note on Kokan or Lampatia Timber (Duabanga sonneratioidea, Ham.), 

by R. S. Pearson 030 

•37. Note on the Contraction and Warping which takea place in Pinna longi- 

folia timber while seasoning, by the same author . . . 11 

*39. Note on Hollong Timber (Dipterocarpua pilo&tia, Roxb.), by R. S. Pearson 4 
•40. Note on Pyinma, Ajhar or Jarul Wood (Lagerstrcemia fioa-reginte, Retz.), 

by the same author . . . * . . . . .060 

•42. Note on Haldn (Adina cordifolia, Hook, L), by C. E. C. Cox . .080 

•43. Note on Odina wodier, Roxb., by the same author . . . .080 
•44. Note on Semal or Cotton Wood (Bombax malabaricum), by the same 

author 10 

•48. Note on Kindal (Terminalia paniculata), by R. S. Pearson . . .060 
•49. Note on Tbingan (Bopea odorata, Roxb.), by A. Rodger . . .070 

•50. Note on Gurjun or Eanyin (LHpterocarpua spp.), compiled by W. A. 

Robertson 040 

•61. An Investigation .of certain factors concerning the Resin-tapping In- 
dustry in Pinua longifolia, by H. G. Champion . . . .080 
*53- Summary of Results' of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by R. S. Pearson . 6 
*56. A Report on the Tan Values of Indian Myrobalans and Burma Termi- 

nalias, by J. A. Pilgrim 6 

♦57. Tan Investigation of the Burma Hill Pine, Pinua hhaaya bark and Pyin- 

iado, Xplia dolabriformis, by the same author . . . .030 

•59. Summary of results of Treated and Untreated Experimental Sleepers 

laid in the various Railway SystemB of India, by J. H, Warr . . 114 
•60. Note on Ainee (Artocarpus hirsute, Lamk.), by C. C. Wilson . .070 
♦64. Summary of results of Laboratory Experiments with different Wood 

Preserving Antiseptics, by S. Kamesam . . . . . J 12 

•66. A Note on the Working Qualities of some Common Indian Timbers, by 

H. E. Kinns 10 

•69. The Mechanical and Physical Properties of Himalayan Spruce and 

Silver Fir, by L. N. Seaman, assisted by C. R. Ranganathan . 110 
•72. Instructions for the Operation of Timber Seasoning Eolns, by S. N. 

Kapur 1 12 

•76. Preservation of Indian Timbers— the Open Tank Process, by F. J. 

Popham , 10 

•77. The Identification of Important Indian Sleeper Woods, by K. A. 

Chowdhury 300 
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UTILIZATION SERIES-cemtf. 

Bu LLBUMS — conld, 

Psio* 

Rs. A. P. 

*81. Testing and Selection of Commercial Wood Preservatives, by S. 

Kamesam 14 

♦84. The Identification of Commercial Timbers of the Punjab, by K. A. 

Chowdhury 300 

•85. A Record of the Results obtained with Experimental Treated Sleepers 

laid in the Indian Railways between 1011 and 1916, by S. Kameeam 8 
*90. Offioial List of Trade Names of Indian Timbers 4 

Fokest Records (Old Series). 

•Vol. Ill, Part II. — Preliminary Note on the Antiseptic Treatment of 

Timber in India with special reference to 
Railway Sleepers, by R. S. Pearson . . 14 

'Vol. IV, Part V. — Note on the Utilization of Bamboo for the Manu- 
facture of Paper-Pulp, by R. S. Pearson (2nd 
Edition) 2 

•Vol. V, Part I. — Note on the Tea Box Industry in Assam, by R. S. 

Pearson 2 

•Vol. VI, Part IV.— A Further Note on the Antiseptie Treatment of 

Timber, recording results obtained from past 
experiments, by R. S. Pearson . . 3 

•Vol. VII, Part II.— A Further Note on Thitsi (Mdanorrhosa usitata. 

Wall.), with special reference to the oleo- 
resin obtained from it in the Lawksawk and 
Myelat States, Southern Shan States Forest 
Division, by F. A. Wright . . . .040 

* „ Part VI. — Note on the Mechanical Strength and Seasoning 

Properties of Shorea robusla (Sal) Timber, by 

R. S. Pearson 8 

•Vol. VIII, Part I.— Report on Lac and Shellac, by H. A. F. Lindsay 

and C. M. Harlow . . . . 2 12 

•Vol. IX, Part IX.— Note on the Work of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V. Collier . . 1110 

•Vol. X, Part V. — Analysis of the Tanning Properties of certain 

Burma Lageratrcemiaa, by E. Pasupati. 

Reported by J. A. Pilgrim . . . .070 

* „ Part VII. — 'Interim Report on the Work under Projects No. I 

and No, O, by L. N. Seaman . . .090 

* „ Part IX. — Tannin Investigation of some Burmese Diptero- 

carpus, by J, A. Pilgrim . . . .070 

* „ Part X.- — The Mangroves of South Tenasserim, by the 

same author . . . . . 15 

* „ Part XI. — -Report on Burma Oak and Chestnut Tans, by the 

same author . . . . . .110 

•Vol. XL Part IX. — Summary of the Investigations on Bamboos and 

Grasses for Paper- Pulp, by W. Raitt . .080 

* „ Part X. — Notes on the Antisoptic Treatment of Assam 

Timbers for Railway Sleepers, by J. H. 

Warr, assisted by S. Kamesam . . . 1 14 
•Vol. XIL Part m. — Second Interim Report on Work under Project 

No. 1, by L. N. Seaman . . . 1 12 

•Vol. XIV, Part L— The Burma Bamboo Pulp Survey, by W. Raitt 2 10 
•Vol. XVII, Part VII.— Interim Report on Work under Project No. 2, 

Strength Testa of Timber in Structural Sizes, 

with Test Results up to 1932, by L. N. 

Seaman . . . . . . .10 

•Vol. XVni, Part X.~Third Interim Report on Project No. 1.— The 

Physical and Mechanical Properties of Woods 

grown in India, by V. D. Limaye . .440 

•Vol. XX, Part XIII.— Results of Experiments on the Kiln-drying of 

Wood with Ozonized Air, by S. N. Kap ur . 8 

* „ Part XIV.— Interim Report on Work under Project VHI— 

Testing of Indian Timbers for Veneer and 
Plywood, by W. Nagle . . . .10 
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UTILIZATION SERIES-«mcW. 

Fobest Bboobps (New Series). 

Pwc; 
R&. a. 

•Vol. I, No. 1.— Shrinkage Studies on Indian Woods I.— Effect of high 

temperatures on the shrinkage and moisture 
equilibrium of Wood, by S. N. Kapur and 
Aziz-ul-Rehman 18 

♦Vol. 1, No. 2. — Experiments on the Air Seasoning of Softwood Railway 

Sleepers, by the same authors . - ,14 

* ,, No. 3.— Results obtained with a timber-drying kiln heated 

directly by furnace gases, by S. N. Kapur . 10 

* „ No. 4. — A Note on Protecting Indian Structural Timbers against 

fire, termites, borer and fungi (Rot), by (Undet 
S. Kamesam remsio 

* ,, No. 5.— Seoond Interim Report on Work under Project VIII 

(Testing of Indian Timbers for Veneers and 
Plywood), by W. Nagle . . . . 14 



2 12 



MsMoms. 

•Indian Woods and their Uses, Vol. I, Part I, Economy Series, by R. S. 
Troup ♦ 

•Note on the Economio Value of Shorea robusla (Sal), Vol. II, Part II, Eco- 
nomy Series, by R. S. Pearson . . . . • . « . 1 12 

Other Publioatioss. 

•Commercial Guide to the Economic Forest Products of India, by R. S. 

Pearson 040 

•Project No. I.— Mechanical, Physical and Structural Properties of Wood 

grown in India, by L. N. Seaman {Reprinted) . .200 

* „ No. II. — Tests of Indian Timbers in Structural Sizes, by L. N. 

Seaman . . . . « > • .080 

• „ No. IV.— Mechanical Strength, Seasoning Properties, Treatment 

of, and Key to certain Indian Sleeper Woods, by 
R. S. Pearson, L. N. Seaman, C. V. Sweet, J. H. 
Warr and H. P. Brown 9 

* „ No. V.— Testing of Raw Materials (Paper-Pulp Section), by W. 

. -Raitt 5 

* „ No. VII.— Kiln- Seasoning of Indian Timbers, by S. Fitzgerald and 

" - S. N. Kapur 14 

• „ No. VIII.— Testing of Indian Woods for Veneer and Plywood, in- 

cluding Teste on Giues, by W. Nagle . . . 2 ?• 
•The Common Commercial Timbers of India and their Uses, by H. Trotter . 10 
•Rules for the Grading of Teak Squares, by L. N. Seaman and V. D. Limaye 6 

Manuais. 

f Indian Forest Utilization, by R. S. Troup (Second Edition) 

• Manual on the Air Seasoning of Indian Timbers, by S. N. Kapur . 
•An Elementary Manual on Indian Wood Technology, by H. P. Brown 

Leotusx Notes. 

Special Lecture Notes for Indian Forest Students : — 
fMluor Forest Products of India, by H. Trotter 
t Preservation of Timber, by J. H. Warr 
fPulp and Paper Making, by W. Raitt .... 
tTimber Strengths and Timber Testing, by L. N. Seaman 
tTimber Seasoning, by S. Fitzgerald and S. N. Kapur . 
fSawmill, Wood Workshop and Tool Room Management, by W. Nagle 
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(pttbuoations — pbestbd outsidb ikdia.) 

Pkick 
Rb. a. j\ 
fCommercial Timbers of India, by R. S. Pearson and H. P. Brown, 2 Vols., 

far forest officers 47 

fComniercfal Timbers of India, by R. S. Pearson and H. P, Brown, 2 Vols-, 

for public sale .67 00 



CHEMICAL SERIES. 

BtTIXBTIHS. 

l.~Note on Calorimetric Tests of some Indian Woods, by Puran Singh . 2 

*6.— Memorandum on the Oil Value of Sandalwood, by Puran Singh . .020 

*7,— Note on the Chemistry and Trade Forms of Lac, by the same author . 3 

*9. — Note on Resin Value of Podophyllum emodi and the beet Beason for col' 

lecting it, by Puran Singh 13 

*24.~-Note on Turpentines of Pinut khasya, Pinus merhitii and Pinna excclsa, 

by Puran Singh . . .020 

•31.— Note on Indian Sumach (Rhus cotiu-ue, Linn.), by Puran Singh . ,020 

*32.~Note on the Burma Myrobalans or " Panga fruits " as a Tanning Material, 

by Puran Singh 010 

*7©.~Calorific Values of some Indian Woods, by S. Krishna and S. Rama- 

Bwami 12 

Foxbst Records (Old Serie*). 

♦Vol. Ill, Part IV.— Note on the Preparation of Tannin Extract with 

special reference to those prepared from the 
Bark of Mangrove (Rhizophora mucronata), 
by Puran Singh 7 

•Vol. VIII, Part V— Note on the Essential Oil from the leaves of Abiu 

pindrow t Spach, by J. L. Simonsen . .020 

•Vol. IX, Part III.— Oik and Fats from the Seeds of Indian Forest 

Trees, Parts I— V, by M. Gopal Rau and J. L. 
Simonsen . . . . . . .030 

* „ Part rV.- — The Constituents of some Indian Essential Oils, 

Parts I — VII, by J. L. Simonsen and M. 

Gopal Rau 6 

* „ Part VI, — The Constituents of some Indian Essential Oils, 

Part VIII.— The Essential Oil from the gum- 
oloo-resin of Bo&weUta serrata (Roxb.), by 
J. L. Simonsen . . . . . ,03ft 

* „ Part VIII,— The Constituents of some Indian Essential Oils, 

Parts IX and X, by J. L. Simonsen . .046 
•Vol, X, Part I. — The Constituents of some Indian Essential Oils, 

Part XI. — The Essential Oil from the leaves 
of Cupre#6tie lorulosa, Don., by J. L. Simonsen 3 

* „ Part II.— Oils and Fats from the Seeds of Indian Forest 

Plants, Part VI. The Oil from the Seeds of 
Ahurite* montana Wils., by R. N. Parker, 
M. Gopal Rau, W. A. Robertson and J. L. 
Simonsen, and Part VII. — The Oil from the 
Seeds of Salvia plebeia, R. Br., by M. Gopal 
Rau and J. L. Simonsen . ? 9 

* „ Part IV. — The Constituents of some Indian Essential Oils, 

Part XII.— The Essential Oil from the Oleo- 

resin of Pinu* merkitsii, by J. L. Simonsen . 2 

* „ Part VHI.— The Constituents of some Indian Essential Oils, 

Part XIII.— The Essential Oil from a New 
Species of Andropogon occurring in the Etawah 
District, by J. L. Simonsen . 3 
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CHEMICAL SERDES-contf. 

Fobest Rbcobds (Old 8eries}~~contd. 

Pbice 

Rs. A. P. 

♦Vol, XL Part L— The Constituents of some Indian Essential Oils, 

Parts XIV— XV, by J. L. Simonaen . . 3 

* „ Part V.— The Constituents of some Indian Essential Oils, 

Part XVI, by M. Gopal Rau . . . 12 

♦ ,, Part VI. — The Constituents of some Indian Essential Oils, 

Part XVII, by M. Gopal Rau and J. L. 
Simonsen . - . • « . .020 
•Vol. XVI, Part IL— Indian Ephedras, by S. Krishna and T. P. Ghoae 1 14 

. Fobbst Recobds (New Series). 

•VoL I, No. 1. — Minor Forest Products of Cbakrata, Dehra Dun, Saha- 

ranpur, and neighbouring Forest Divisions, 
Part L— Oil bearing seeds, by S. Krishna, 
S. V. Puntambekar and M. B. Raizada . 1 14 

Othbb Publioatiohs. 

•Note on " Fridera ".—A Composition for Reconditioning Abraeed Spike 

Holes in Railway Sleepers, by S. Krishna 
and T. P. Ghose— Railway Board, Technical 
Paper No. 282 6 

ENTOMOLOGY SERIES. 

BuiiLBTurs. 

6.— The Blue Pine Tomious Bark-Borer (Tomicus ribbentroppi), by E. P. 

Stebbing 2 

10,— Note on the Bark- Boring Beetle Attack in the Coniferous Forests of 

the Simla Catchment Area, 1907— l&ll, by R. S. Hole . .03 
•11.— A Further Note on some Casuarina Insect Peats of Madras, by V. Sub- 

ramania Iyer . ■ 14 

•12,— Note on the Bark-Eating and Root- Boring Beetles of Babul (Acacia 

arabica), by E. P. Stebbing 4 

•38.— The Construction of Calcareous Operoula by Longicom Larvae of the 

Group Get ambycini (Coleoptera, Cerambyoidae), by C. F. C. Beeson 3 
*1$.~-H.oploc*rambyx *pinicornig~~An Important Pest of Sal, by D. J. 

Atkinson • * 16 

' > - Fobbst Rbcobds (Old Series), 

•Vol. IV, Part II.— Note on some new and other Species of Hymenop- 

tera in the Collections of the Zoologioal Branch 
of the Forest Research Institute, Dehra Dun, 
by P. Cameron 4 

*Voh VI, Part I.— The life-History of Diaptt* /urUms, Sampson, by 

C. F. C. Beeson . 10 

•Vol. VII, Part VIL— The Life-History of the Toon Shoot and Fruit 

Borer, Eyptipyla robutta, Moore, with sugges* 
tions for its control, by C. F. C. Beeson . 2 4 

•Vol. Vm, Part HL— Note on the Bee-Hole Borer of Teak, by C. F. C. 

Beeson 3 

•VoL LX> P'rt IL~On Chalcidoidea (mainly bred at Dehra Dun, U. P., 

from pests of Sal, Toon, Ghir and Sundry), 
by James Waterston 12 

•VoL XI, Part IV.— On Some Indian Brenthidae, Parts T— TTT, by 

R. Kleins, C. F. C. Beeson and J. C. M. 
^^ Gardner 16 

• „ Part Vm.— The Economic Importance and Control of the Sal 

Heartwood Borer, by C. F. C. Beeson and 
N. C. Chafeterjee 14 
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ENTOMOLOGY SERIES— contd. 

Forbst Records (OldSerie*} — contd. 

Price 
Re. a. p. 
•Vol. XII, Part II.— Identification of Immature Stages of Indian 

Cerambycidae, I., Cerambycini, by J. C. M. 
Gardner . . . . . . .080 

* „ Part VII.— Descriptions of new species of Niponiidae and 

Cerambycidae from India, by J. C. M. Gardner 6 

* „ Part VIII.— Note on some Indian Cleridae, Part I, by J. B. 

Corporal, and Part II, by C. F. C. Beeson . 5 

* „ Part X.— On some Indian Coleoptera, Part I, by E, Fleu- 

ti&ux, and Part II, by J. C. M. Gardner . 4 
•Vol. XIH, Part II. — -Identification of Immature Stages of Indian 

Cerambycidae II, and Descriptions of Three 
' Indian Beetle Larvae (Carabidae Col.), by 
J. C. M. Gardner 1 4 

* „ Part V.— Epidemic attacks by the Sal Heartwood Borer 

(Hoplocerambyx spinicornU) in the Forests of 

South Mandla Division, C. P., by W. A. Muir 2 10 

* „ Part VL — On some Indian Coleoptera, Hemiptera and Thy- 

sanoptera, Part I, by R. Kleine ; Part II, by 
A. Thery; Part III, by O. C. Ollenbaeh; 
Part IV,' by Carl J. Drake ; and Part V, by 
Dudley Moulton . . . . .16 

♦Vol. XIV, Part IV.— Immature Stages of Indian Coleoptera (6), by 

J. C. M. Gardner 12 

* M Part V. — On some New Indian Coleoptera and 

Hemiptera. — -Indian Species of Palorus Mula 
and some Associated Beetles, by K. G. Blair. 
Part VI. — Two New Species of Coleoptera 
from India, by E. Fleutiaux. Part VII. — 
! Some New Indian Cerambycidae, by J. C. 

M. Gardner. Part VLTL— Some Records of 
Indo-Malayan Psyilidae, by F. Laing . .12 

* „ Parts IX-X. — On the Genus Xyleborus— Neue Xyleborus 

Artenaus Indian, by Hans Eggers. Part 
X. — The Biology of the Genus Xyleborus, 
with more New Species, by C. F. C. Beeson . 10 

* „ Part* XI- XIV,— On some Indian Coleoptera. — A New Genus 

and a New Species of Melaaidae and a 
New Species of Elateridae, by E. Fleuti- 
aux. Part XII. — A New Genus and two New 
Species of Longhorn Beetles from India, by 
W. S. Fisher, Part XHI.— Immature Stages 
of Didian Coleoptera (7), by J. C. M. Gardner. 
Part XIV.— Three New Species of Lycidae, 

by R. Kleine - 1 

Vol. XVI, Part IH.— Immature Stages of Indian Coleoptera (8), by J. 

C. M. Gardner 12 

Part IV. — Immature Stages of Indian Coleoptera (9), by 

J. C, M. Gardner . . . . .12 

Part VIII.— New Indian Curculionida© (Col.), by Sir Guy A. K. 

Marshall 6 

Part IX. — The Life-History and Control of Celctterna scabra- 

tor {Col. Cerambycidae), by C. F. C. Beeson . 8 

Part X. — New Species of Exocentrus Mulsant from India, 

by W. S. Fisher 7 

Part XI..— Immature Stages of Indian Coleoptera (10) Anthri- 

bidae, by J. C. M. Gardner . . . 0.60 

VoL XVH, Part I . — Ento mological Investigations on the Spike Disease 

of Sandal, by C. Dover . . . .10 

Part IDL — Immature Stages of Dichan Coleoptera (II) 

(Platypodia*©), by J. C. M. Gardner . . o 9 

> » * 
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Fa best Rscosds (Old Seriet)— contd. 

Pmog 
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Vol. XVII, Part VI. — New Cerambycidae from India (Coleoptera), by 

W. S. Fisher 2 

„ Part VIII. — Immature Stagea of Indian Coleoptera (12) (Cara- 

bidae), by J, C. M. Gardner ._ ._ . 9 

„ Part IX.- — ■Entomological Investigations on the Spike Disease 

of Sandal (2) Boetryobidae, Platypodidae and 
Scolytidae, by C. F. C. Beeson . . .040 
„ Part X.— Entomological Investigations on the Spike Disease 

of Sandal (3) Membracidae (Horn opt.), by 

W. D. Funkhouser 6 

'Vol. XVIII, Part I. — Entomological Investigations on the Spike Disease 

of Sandal (4) Cercopidae (Homopt.), by V. 
Lallemand 2 

Part II.— Entomological Investigations on the Spike Disease 
of Sandal (5) Brenthidae and Lycidao (Col.), 
byR. Kieine 2 

Part III, — Entomological Investigations on the Spike Disease 

of Sandal (6 ) Anthribidae, by Karl Jordan . 3 

Part IV.— -Entomological Investigations on the Spike Disease 
of Sandal (7) The Genus Exocentrus (Ceram- 
bycidae), by W. S. Fisher . . . .020 

Part V. — Entomological Investigations on the Spike Disease 

of Sandal (8) Carabidae, by H. E. Andrewes 7 

Part VI. — Entomological Investigations on the Spike Disease 

of Sandal (9) Neuroptera, by Nathan Banks 2 

Part VII.- — Entomological Investigations on the Spike Disease 
of Sandal (10) Melasidae and Elateridae, by 
E. Fkmtiaux 5 

Part VIII. — Entomological Investigations on the Spike Disease 
of Sandal (11) Fulgoridae (Homopt.), by N. C. 
Chatterjee 12 

Part IX. — Immature Stages of Indian Coleoptera (13) (Boa- 

trychidae), by J. C. M. Gardner . ■<■ . 10 

Part XIII.— Entomological Investigations on the Spike Disease 
of Sandal,- — The Life-history and Morphology 
of Eurybrachye tomentosa Fabr. (12) Fulgori- 
. . , dae (Homopt.), by N. C. Chatterjee . 12 

VqL XIX, Part L't^Sow Thysanoptera from India, by Dudley 

Moulton 6 

„ Part II. — Entomological Investigations on the Spike Disease 

of Sandal (13) Membracidae and Cercopidae 
(Homopt.), by N. C. Chatterjee and M- Bose 4 

t . Part IV. — Entomological Investigations on the Spike Disease 
of Sandal (14) Jassidae (Homopt.), by H. S. 
Pruthi 10 

„ Part V.— Entomological Investigations on the Spike Disease 

of Sandal (15) Cicindelidae (Col.) and Supple- 
mentary Data on Neuroptera and Elateridae 
(Col.), by N. C. Chatterjee . . . .050 

Part VL — Entomological Investigations on the Spike Disease 
of Sandal (16) Cocoinellidae (Col.), by B. 
Korachefaky 6 

Part VH, — Entomological Investigations on the Spike Disease 
of Sandal (17) Cocoinellidae (Col.), Supple- 
mentary Data, by N. C. Chatterjee and M. 
Bose 5 

Pari VIII. — Entomological Investigations on the Spike Disease 
of Sandal (18) Fulgoridae (Homopt.), by N. 
C. Chatteriee and M. Boas . . . .050 
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Fobbst Rbcobds (Old Serit*y- &mM. 

Pbigb 
Re. a. s. 
•Vol. XIX, Part IX.— Entomological Investigations on the Spike Disease 

of Sandal (19) — on the Life history and Mor- 
phology of Fetalocephala nigriiinea Walk. 

(Jassidae, Homopt.}, by N. G. Chatterjee . 12 
•Vol. XX, Part I. — Entomological Investigations on the Spike Disease 

of Sandal (20) Studies on Insect Trans. 

mission, by C. Dover and M. Appanna . .12 
Part II. — Immature Stages of Indian Coleoptera (14) (Cur- 

culionidae), by J. C. M. Gardner . .18 

Part III.— On the Biology of the Mantidae (Orthopt.), by 

R. N. Mathur 12 

Part IV. — Entomological Investigations on the Spike Disease 

of Sandal (21) Thyaanoptera, by T, V. Rama- 

kriskna Ayyar 6 

Part V.- — -Entomological Investigations on the Spike Disease 

of Sandal (22) Formicidae (Hymen.), by Dur- 

gadaa Mukerji 5 

Part VI.— Entomological Investigations on the Spike Disease 

of Sandal (23) Anthicidae, by Rudolf F. 

Hebordey .070 

Part VII. — Methods of Testing the Susceptibility of Timbers 

to Termite Attack, by C. Dover and R, N. 

Mathur 5 

Part VIH. — Dnmature Stages of Indian Coleoptera (15) — 

(Scolytidae), by J. 0. M. Gardner . .080 
Part IX. — Entomological Investigations on the Spike Disease 

of Sandal (24) Pentatomidae (Hemipt.), by 

N. C. Chatterjee 10 

Part X — Sur Quelques Longicornes des Indes (Cerambyei- 

dae, Col.), by N. N. Plavilstshikov . .030 

Part XI.— New Termites from India, by Thomas E. Snyder 9 
Part XII.' — New Ichneumonidae from India and China, by 

R. A. Cushman . . . . . .040 



Fobbst Rboobds {N etc Berks). ' 

*Vol. I, No. 1. — Immature Stages of Indian Coleoptera (16) (Scarabaeoi- 

dea), by J. C. M. Gardner . . . . .10 
„ No. 2.— On the Biology of the Psyllidae (Homopt.), by R. N. 

Mathur . . . . . . . .060 

„ No. ' 3.— Neue Brenthiden and Lyeiden aus Indien, by R. Kleine . 6 
„ No. 4.~Immature Stages of Didian Coleoptera (17) (Eacnemidae), 

by J. C. M. Gardner 4 

„ No. 5.— Neue Attelabiden aus Indien (Curculionidae, Col.), by 

EduardVoss . . . . . .060 

„ No. 0, — Biology of the Braconidae (Hymenopt.), by C. F. C. Beeson 

and S. N. Chatterjee . < 10 

„ No. 7.— Immature Stages of Indian Coleoptera (18) (Brenthidae), 

by J. C. M. Gardner 10 

„ No. 8v — On the Biology of the Ichneumonidae (Hymenoptera), by 

C. F. C. Beeson and S. N. Chatterjee . . .080 
„ No. 9. — On the Biology of the Tachinidae (Diptera), by the same 

authors 10 

„ No. 10. — Entomological Investigations on the Spike Disease of 

Sandal (25) Lepidoptera, by N. C. Chatterjee . .080 
„ No. 1 1.— New Indian Curculionidae (Col. ); by Sir Guy A . K. Marshall 10 
„ No. 12.— Entomological Dxvestigations on the Spike Disease of 

Sandal (26) Coccidae (Homopt.), by N. C. Chatterjee 

and T. V. Ramakrishna Ayyar . . ..070 
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Vol. I, No. 13.— -Entomological Investigations on the Spike Disease of 
Sandal (27) Chrysomelidae (CoL), by N. C. Chatterjee 

and G. 1). Bhasin 1 14 C 

Vol. II, No. 1.— A Survey of the damage to Teak Timber by the Beehole 
Borer (Xyleutes ceramica Wlk.) throughout the main 
teak- bearing forests of Burma, by D. J. Atkinson . 4 10 C 
„ No. %■ — Immature Stages of Indian Coleoptera (19) Anthribidae, 

by J. C. M. Gardner 10 

„ No. 3. — Entomological Investigations on the Spike Disease of 

Sandal (28) Cicadidae (Homopt.), by N. C. Chatterjee 5 
„ No. 4. — New Indian Cerambycidae, by J. C. M. Gardner . .070 
„ No. 5. — New Indian Tingitidae (Hemiptera), by C. J. Drake and 

M. E. Poor 5 

„ No. 6. — Zwei neue Callirrhipis mit ihren larven (Sandahdae, Col.), 

by Fritz van Emden 4 

„ No. 7.-— Entomological Investigations on the Spike Disease of 
Sandal (29) Coreidae and Berytidae (Hemipt.), by N. 
C. Chatterjee ....... 

„ No. 8. — Some new Carabidae from India, by H. E. Andrewes 
-,, No. 9.~-Immature Stages of India Coleoptera (20) Carabidae, by 

J. C. M. Gardner 

„ No. 10. — Neue Brenthiden und Lyeiden aua Indian, by B. Kleine . 
„ No. 11. — Entomological Investigations on the Spike Disease of 

Sandal (30) Reduviidae (Hemipt.), by N. C. Chatterjee 10 
„ No. 12. — On the Biology of the Bostrychidae, by C, F. C. Beeson 

and B. M. Bhatia 3 

Vol. Ill, No. 1. — Entomological Investigations on the Spike Disease of 
Sandal (31) Derraaptera and Orthoptera, by L. Cho- 
pard and X. C. Chatterjee . . . . .10 
„ No. 2. — Immature Stages of Indian Coleoptera (21) Cleridae, by 

J. C. M. Gardner . . . . . 12 

„ No. 3.— New Orossotarsus (Platypodidae, Col.), by C. F. C Beeson 114 
,, No. 4. — Entomological Investigations on the Spike Disease of 

Sandal (32) Lygaeidae (Hemipt.), by N. C. Chatterjee 8 
„ No. 5. — Cia Latr. Et, Anobiides Nouveaux des Indes (Coleopterea), 

by M. Pie 3 

„ No. 6.— Immature Stages of Indian Coleoptera (22), by J. C. M, 

Gardner 12 

„ No. 7. — Four Ne$ Indian Ichneumonidae, by R, A, Cushman . 4 
„ No. 8.— Immature Stages of Indian Coleoptera (23) Carabidae 

(contd.), by J. C. M. Gardner ... .080 

„ No. 9/ — New Indian Cureulionidae (Col.), by Sir Guy A. K. 

Marshall . . . . . . . o 10 

„ No. 10. — Immature Stages of Indian Lepidoptera, by J. C. M. 

Gardner .... ... 1 

MISCELLANEOUS PUBLICATIONS. 

Maitoals. 

'Indian Forest Insects, by E- P. Stebbing 3 

'Explanatory Notes on Forest Law. (Third Edition) . . . .220 

♦Surveying and Drawing Manual, by F. A. Brining and D. N. Avasia . .200 

Otheb Pitbuoatioks. 

♦Forest College, Dehra Dun, Calendar, 1931 6 2 

♦Th© Progress of Forest Research in India, 1936-37, Part I— The Forest 

Research Institute 160 

♦The Progress of Forest Research in India, 1936-37, Part IT. — Provincial 

Reports . ..460 
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MISCELLANEOUS PUBUCATlOtfS-contd. 

Othbb Publications — conld. 

Price. 

Rs. A. A. 
Progress Report of the Forest College, Dehra Dun, for the year 1936-36 . 16 

1936-37 . 12 

♦The Forest Research Institute, Dehra Dun, Guide 3 

Annual Return of Statistics relating to Forest Administration in British 

India for the year 1935-30 1 10 

Classified List of Officers of the Indian and Provincial Forest Service and of 

the Forest Engineering Service in India on 1st July 1937 . . .280 
tMalaria in Forest Areas, by Lt.-Col. J. A. S, Phillips . . . .020 
Tables showing the cubic contents of Round and Squared Timber and the 
values of the same at various rates, arranged by L. Mercer, assisted 
by Nand Mai 1 14 
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The above may be obtained from the MANAGER OF PUBLICATIONS, CIVIL LINES, 

DELHI. 
•Also obtainable from the LIBRARIAN, FOREST RESEARCH INSTITUTE, 

DEHRA DUN. 
tObtainable only from the above LIBRARIAN. 
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APPENDIX III. 



Statement showing Offtcers-in-charge of Branches and Sections 
during the year 1937-38. 



Branch. 


Officer-in-Charge. 


Section. 


Officer-i»-Cbarge. 


From 


To 


Silviculture . 


Mr. M. V. Laurie, 
Silvfculturist. 






1-4-1687 


31-3-1838 






Experimental . 


Mr. J. N. Sen Gupta 


1-4-1637 


31-3-1938 






Statistical 


Mr. M. A. Kakazai 


1-4-1937 


17-4-1937 








Bakshl Sftct Bam 


18-4-1937 


31-3-1938 


Botany . 


Mr. C. E. Parkin- 
son, Forest 
Botanist. 




•* 


1-4-1937 


10-10-1937 




Dr. S". L. Bor, 
Forest Botanist. 






17-10-1937 


81-3-1938 






Mycology 


Dr. X. D. Bagchee 


1-14-1987 


31^3-1938 


Utilisation 


Mr. H. Trotter, 
Utilisation Officer. 




■• 


1-4-1987 


31-3-1938 






Minor Forest 

Products. 


Mr. H. Trotter . 


1-4-1937 


31-3-1938 






Timber Testing 


Mr. Y. D. Lima ye . 


1-4-1837 


31-8-1938 






Wood Preserva- 
tion. 


Mr. H. Trotter . 


1-4-1937 


31-3-1988 






Seasoning 


Dr. S. N. Kapnr . 


1-4-1937 


31-3-1938 






Paper Pulp 


Mr. M. P. Bhargava 


1-4-1937 


31-3-1938 






Wood Techno- 
logy. 


Mr. K. A. Chow- 
dhury. 


1-4-1937 


31-8-1938 






Wood Workshop 


(Mx. H. Trofcter) . 


1-4-1937 


23-11-1937 








Mr. W. Nagle 


24-11-1937 


31-3-1838 


Entomology • 


(Mr. 3. CM.-Card- 

uer.) 






1-4-1637 


6-10-1837 




Dr. C. F C. Bee- 

Bon, Forest 
Entomologist. 






7-10-1937 


31-3-1938 






Systematic En- 
tomology. 


Mr. J. C. M. Gard- 
ner. 


1-4-1937 


31-3-1638 


Bto-Chemlcal - 


Dr. S. Ejisbna, 
Bio-Chemist. 




•• 


1-4-1937 


31-3-1938 


Timber Deve- 

lopment 
Branch. 


Mr. S. Kamesam, 
Timber Develop- 
ment Officer. 






1-4-1987 


13-6-1637 




(Mr. L. B. Sabbat- 
wal.) 


-• 


■• 


14-6-1937 


8-8-1637 




Mr. S. Kamesam . 






9-8-1937 


16-2-1938 




(Mr. L. K Sabhar- 
wai.) 






17-2-1938 


31-3-1938 
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APPENDIX IT. 



ANNUAL FORM No. 24. 
Forest Research Institute. 

Summary of Revenue and Expenditure during 1937-3$. 



Budget Heads. 


Direction. 


Sflvicu]- 
tural 

Branch. 


Botany 
Branch. 


Ento- 
mology 
Branch. 


Utilisa- 
tion 
Branch. 


Chemis- 
try 
Branch. 


Timber 

Develop- 
ment 
Branch. 


TOTAL 


1 


2 


3 


4 


5 


6 


7 


8 


9 


Rbvbncb. 

V.— Miscellaneous— 

(o) Fines and For- 
feitures. 

(&) Other sources 

(c) Leave contribution 
o/ officers on foreign 

service. 

(e) Sale of timber and 
furniture from 
seasoning and Wood 
Workshop depot. 


Rs. 

8 

40,446 


Rb. 
77 


Rs. 
220 


Rs. 

22 


Rs. 

8,716 

2,534 


Rs. 
288 


Rs. 


Ra, 

s 

49,768 
2,634 


Total Revenue . 


40,454 


77 


220 


22 


11,249 


288 




52,310 


EXPEHDITtrUB. 

C— Conservancy, Main- 
tenance and 
Regeneration— 

C. 1. — Purchase of 
stores, tools and 
plant. 

C. 2. — Common i c a- 
tions and buildings, 
R*palrs, Main- 
tenance. 

C. 3,— Miscellaneous— 

(1) Temporary Es- 
tablishment on 
dally labour. 

(2) Purchase of 
Timber for 
seasoning and 
preserving (in- 
cluding freight 
and cartage 
charges). 

(3) Purchasing of 
coal, raw mate- 
rials, chemicals 
and apparatus. 

(4) Other Charge* . 


340 

458 

333 


879 

1,064 

3,456 


500 

4,304 

2,417 


68 

3,282 

574 
819 


1,413 

3,708 
3,886 

12,476 
20,820 


90 

2,078 
397 


107 
140 

13 


3,406 

12,058 

3,886 

16,127 

28,256 


Total 0. — Conservancy, 
Maintenance and 
Regeneration. 


1,129 


5,589 


7,230 


4,743 


42,302 


2,565 


329 


63,687 
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Summary of Revenue and Expenditure during 1937-38 — contcL 



Budget Heads. 


Direction. 


Silvicul- 

tural 
Branch. 


Botany 
Branch. 


Ento- 
mology 
Branch. 


Utilisa- 
tion 
Branch. 

6 


Chemis- 
try 
Branch. 


Timber 
Develop- 
ment 

Branch. 


Total. 


J 


2 


3 


4 


5 


7 


8 


9 




Ra. 


Its. 


Es. 


Es. 


Rs. 


Es. 


B*. 


Rs. 


B-— Establishment — 


















I.— Pay of Officers — 
(a) Superior officers 


20,99tj 


12,'iOO 


6,667 


27,880 


20,190 






88,333 


■ — Eon- Voted. 


















{b) Superior officers 


300 


14,419 


2*,9o> 


14,146 


83,058 


26,629 


9,860 


1,77,880 


— Voted. 


















II.— Pay of Estab- 


31), "05 


22,861 


9,411 


22,876 


97,487 


6,555 


1,848 


2,00,743 


lishment. 


















III. — Allowances-— 


















0) House rent and 


535 














535 


other allowances 


















—Voted. 


















Travelling allow- 


















ances- - 

(d) Superior Ulti- 


232 


2,633 


1,702 


1,802 


1,461 






7,880 


cers — .N on- Voted, 


















Voted — 


















(e) Subordi a a t e 


"1 
















.Forest and depot 


J- 1,600 
















establishment. 


2,000 


2,741 


2,803 


4,130 


748 


1,536 


10,153 


(/) Office estab- 


1 
















lishments. 


J 
















IV. — Contingencies — 


















(a) Stationery 


102 


3 


26 


6 


8 






145 


(fc) Carriage of 


292 


S21 


670 


474 


380 




" 45 


2,682 


records and tent*. 


















(r) Rent*, rates 


«,60i 


105 


221 


4 


170 






7,101 


and taxes. 


















(d) Pay of menials 


















(e) Official postage 


1,761 


"351 


"355 


251 


"767 


" 46 


' 990 


V,521 


(/) Sundries . 


12,540 


480 


686 


1,533 


4,259 


635 


2,736 


23,670* 


\g) Clothing and 


478 


85 


87 


84 


311 


31 


17 


1,088 


uniforms. 
(A) Telephone*! 


807 


312 


312 


351 


1,027 


140 


138 


3,147 


V.— Cost of passage 




fiCKJ 


234 


1,2(W 








2,034 


granted under 


















superior Civil 


















Service Rules, 


















' 1024 f,N©u- Voted). 




57,876 














Total B.— -Establish- 


86,010 


52,080 


73,410 


2 13,248 


34,779 


17,170 


5,36,362* 


ments. 


















G&aso Total of all 


87,189 


. 63,200 


59,310 


78,152 


2,56,550 


37,344 


17,499 


6,99,0 -1* 


EXJ>SSMTTJR£ UNi'KK 


















10. — Forests, 




.-• " 














Major Head 8-A-- -Share 


















of Capital charge* 


, 
















financed from ordinary 


















revenue. 


- H-,685 J 


- -63,188 


: 

"59,090 . 












Surplus or Deficit • ■ 


—78,131 


— 2;44 f 30i 


—37,056 


— 17,499 


—5 : 46,739* 



* Details for the distribution of K». Te» included in these figures on account of publications through High Com- 
missioner are being obtained trout the Accountant central. Central Revenues, New Delhi. 

Note.— The figures given in the statement have t>een prepared in the President's Office and are based on the 
summary of Revenue and Expenditure for March li'38 received irom the Account ant-General, Centra) Revenues. 
Xbey do not include certain adjustments made in March final account* by the Accountant-C-eneral, Central Revenues, 
on account of leave salary, exchange accounts with other Governments and Expenditure incurred through High 
Uonuniasioner on niibceUaneoufc items. 

L. MASON, 

President, 

Forest Research Institute and College. 



MGIPC— I^-lH.2-55— 4-1-39—370. 



FRI.26.38.2 . 
370. 
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PHLHI: MANAGER OF PUBLICATIONS 
1989 



List of Agents in India from whom 
Government of India Publications are available. 

(a) PftOVISOUI. GOVRRNMBNT BOOK DSFOT8, 
Madras :— Superintendent, Government Pies*, Mount Road, Madias. 
Bombay :-— Superintendent, Government Printing and Stationery, Queen's Koad, Bombay. 
8WD :— Manager, Bind Government Book Depot and Beeord Office, Karachi (Sadar). 
Vxvrtv Provisoes : — Superintendent, Government Press, Allahabad. 
Punjab : — Superintendent, Government Printing, Punjab, Lahore. 

Cbhtral Provinces :— Superintendent, Government Printing, Central Province*, Nagpur. 
Assam :— Superintendent, Assam Secretariat Press, Sbillong. 
BrHAE .-—Superintendent, Government Printing, P. 0. Gulxarbagb, Patna. 
North-West Frontier Provence ; — Manager, Government Printing and Stationery, Peshawar. 
Obibsa : — Press Officer, Secretariat, Cuttack. 



Advani Brothers, P. O. Box 100, Cawnpore. 

Aero Stores, Karachi.' 

Banthiya A Co., Ltd., Station Boad, Ajmer. 

Bengal Flying Club, Bum Dum Cantt.* 

Bhatia Book Depot, Saddar Bazar, Banlkbet. 

Bhawnanl & Sons, New Delhi. 

Bombay Book Depot, Charni Road, Glrgaon, Bombay. 

Book Company, Calcutta. 

Booklover'B Resort, Taikad, Trivandrum, South India. 

Burma Book Club, Ltd., Rangoon. 

Butterworth & Co. (India), Ltd., Calcutta. 

Careers, Mohini Road, Lahore. 

Chatterjee A Co., 8, Bacharam Chatterjee Lane, Calcutta. 

Chukerverty, Chatterjee <fe Co., Ltd., 13, College Square, 

Calcutta. 
City Book Club, 98, Phayre Street, Rangoon. 
Das Gupta & Co., 64/8, College Street, Calcutta. 
Dastate Brothers, Home 3ervlce, 456. Raviwar Petb, 

Poona 2. 
Delhi and U. P. Plying Club, Ltd., Delhi.* 
English Book Depot, Feror.epore. 
English Book Depot, Taj Road, Agra. 
English Bookstall, Karachi. 
English Bookstores, Abbottabad, N.-W. F. P. 
Fakir Chand Marwah, Peshawar Cantt. 
Fono Book Agency, 9imla. 

Gautama Brothers & Co., Ltd., Meaton Road, Cawnpore. 
Higginbothams, Madras. .' 

Hindu Library, 187/F, Balaram De Strget, Calcutta. 
H. L. College of Commerce Co-operative Stores, Ltd., 

Ahmedabad. 
Hyderabad Book Depot, Chaderghat, Hyderabad <Deccan). 
Imperial Book Depot and Press, near Jama Masjid (Maehhli- 

walan), Delhi. 
Indtan Army Book Depot, Dayalbagh, Agra. 
Indian Book Shop, Benares City. 
Indian School Supply Depot, Central Aventie, South, P. 0. 

Dharamtala, Calcutta. 
Insurance Publicity Co., Ltd., Lahore. 
International Book Service, Poona 4, 
Jacques <fe Co., Kamptee Road, Nagpur, Messrs, Neston. 
Jaina & Bros,, Mori Gate, Delhi and Connaught Place, New 

Delhi, Messrs. J. M. 
Kamala Book Depot, 15, College Square, Calcutta. 
Karnataka Publishing House, Bangalore City. 
Keale <fc Co., 65, Britto Road, Karachi (Sadar). 
Kesbao Bookstall, Kbadibazar, Belgaum. 
Kitabistan, 17-A, City Road, Allahabad. 
Krisbnaswaml & Co., Teppakulam P. 0., Trichinopoly Port, 

Messrs. 8. „ _ 

Lahlri <* Co., Ltd.. Calcutta, Messrs. S. K. 
Local Self-Govt. Institute, Bombay. 
London Book Co. (India), Arbab Road, Peshawar, Murree, 

Nowiherm and Rawalpindi. 



{b) PBJVATR BOOK-SE1I.RR8. 

I Mackwiu & Co., Booksellers, Stationers and News Agents, 
i Inverarity Road, off Elphtnstone Street, Karachi (Sadar) 
Malhotra <fc Co., Post Box No, 94, Lahore, Messrs, U. k 1 . 
Malik &. Sons, Sialkot City, 
Mathur, B. S., Book-seller, Civil Lioes, Jodhpur. 
Minerva Book Shop, Anarkali Street, Lahore. 
Modern Book Depot, Bazar Road, Sialkot Cantonment and 

Napier Road, Jullunder Cantonment. 
Mohanlal Dossabhai Shah, Rajkot. 
Mohendra Bros., Laskar, Gwalior State, Messrs 
Nandkishore <fe Bros., Chowk, Benares City. 
New Book Co. " Kitab Mahal", 192, Hornby Road, 

Bombay. 
Newman & Co., Ltd., Calcutta, Messrs. W. 
Oxford Book and Stationery Company, Delhi, Lahore, Simla. 

Meerut and Calcutta. 
Parikh <fc Co., B&roda, Messrs. B. 
Pioneer Book Supply Co., 20, Bhlb Narayan Das Lant. 

Calcutta, and 219, Cloth Market, Delhi. 
Popular Book Depot, Grant Road, Bombay. 
Punjab Religious Book Society, Lahore. 
Ragmraath Prasad & Sons, Patna City, 
Ram Krishna Bros., Opposite Bishrambag, Poona City, 
Ram Narain Lai, Katra, Allababad, 
Rama Krishna * Sons, Book -sellers, Anarkali, Lahore. 
Ramesh Book Depot & Stationery Mart, Kashmere Gs«. 

Delhi. 
Ray & Sons, 43, K. & L. Edwardes Road, Rawalpindi. 

Murree and Peshawar, Messrs. J. 
Roy Cbowdhury <fc Co., 72, Harrison Road, Calcutta, Messrs 

N. M. 
Saraswati Book Depot, 15, Lady Hardinge Road, Ne* 

Delhi. 
Sarcar & Sons, 15 College Square, Calcutta, Messrs, M. C. 
Sarkar & Co., Ltd., 6, Hastings Street, Calcutta, Messrs. 

P. C. 
Sharada Mandir Ltd., Nai Sarak, Delhi. 
Standard Book Depot, Lahore, Dalhousie and Delhi. 
Standard Bookstall, Karachi. 
Standard Bookstall, Quetta. 

Standard Law Book Society, 69, Harrison Road, Calcutta. 
Tara & Sons, Razmak (India), Messrs. B. S, 
TaraporevaU Sons & Co,, Bombay, Messrs. D. B. 
Thacker & Co., Ltd., Bombay. 
Tbacker, Spink & Co., Ltd., Calcutta and Simla. 
Tripathl & Co., Book-sellers, Princess Street, Kalbadev; 

Road, Bombay, Messrs. N. M. 
University Book Agency, Kachari Road, Lahore. 
Upper India Publishing House, Ltd., Literature P*l»« 

Ammuddaula Park, Lucknow. 
Varadachary & Co., Madras, Messrs. P. 
Venkatasubban, A., Law Book-seller, Vellore. 
Wheeler * Co., Allahabad, Calcutta and Bombay, Messrs 

A. H, 
Young Man A Co., Egerton Road, Delhi. 

• Agents for publications on Aviation only. 
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FOREST RESEARCH IN INDIA, 

1937-38. 



PART IL-PROVINCIAL REPORTS. 



CHAPTER I. 

Silviculture. 

A large number of sample plots was laid out by the F, R. I, party 
for teak and sandal in Coorg and for a number of species in the Anda- 
mans. The Coorg plots included replicated comparative thinning sets 
which should yield valuable results in time. Plots of the all-India co- 
operative bamboo management investigation in several provinces were 
remeasured and inspected by I\ R. I. parties, and a number of improve- 
ments introduced. 

Assam. — Natural regeneration of evergreen forests has been satis- 
factory in the Jaipur reserve where an experiment has been started 
for gradually lifting the canopy. In the Kamrup division, much pro- 
gress has been made in establishing whippy regeneration of sal by 
controlled burning and rains weeding including pulling out of Eupa- 
torium. Here, as well as in Kachugaon and Haltugaon divisions, 
systematic burning of sal forests is being done as a routine measure. 
Considerable progress has been made in the preparation of working plans 
and 10-year divisional plantation schemes. 

Bengal. — In the bkabar sal forests experiments on successive annual 
burning have tended to lighten the undergrowth as well as to increase 
seedling recruitment of sal. Elsewhere, in moister sal areas, the policy 
of slow burning has been successful in killing out or reducing the luxu- 
riant evergreen undergrowth ; and it is hoped drier conditions favour- 
able to sal regeneration will soon follow. The annual controlled burn- 
ing in sal plantations for 9 successive years has changed evergreen under- 
growth towards drier types. 

In the Kasalong valley evergreen forests, the divisional experiments 
have given indications that large gaps in natural regeneration caused 
by exploitation fellings followed by mechanical extraction by tractor 
will have to be aided by artificial regeneration of fast growiig plants. 



Some amount of success has been obtained for the first time under the 

well-known "Kamrup method" for regenerating typical garjan {Diptero- 
carpus spp.) forests at Bhomoriaghona, Cox's Bazar. The canopy was 
slightly opened by the removal of suppressed middle storey, the congest- 
ed patches were thinned, undergrowth cut and burnt and the area was 
cleaned with the result that there was a profuse recruitment of healthy 
seedlings. Experiments to introduce Dipterocarpus turbinates and 
Eugenia grandis under high shade by notching on a bigger divisional 
scale proved very successful and at a low cost. 

In the case of Nipa fruticans (golpatta) in the Sunderbans, it was 
found that if an extra utilisable leaf were retained in each clump in 
addition to the unopened (or insufficiently opened) frond or fronds, 
there was an appreciable increase in the production of new shoots. 

B*A«r.— Observations on the effects of contour trenching on growth 
and water conservation have been continued, and the area trenched 
has been considerably extended. Successful reclamation work in heavily 
eroded soils has been effected by contour trenching followed by plough- 
ing in seed of thatch grass or boga (Tephrosia Candida) prior to the intro- 
duction of tree species. Controlled burning, as a regeneration measure, 
in dry sal forests is being given up in favour of complete fire protection, 

Bombay-— As there was no special research officer, most of the local 
investigations were taken up by the territorial staff. An attempt at 
introducing Cassia siamea on the sites of deserted cultivation in the 
Tansa catchment area (East Thana) was fairly successful. The 1935 
experimental plots to ascertain the rate of growth of teak in plantation 
under different spacings (Dangs, Surat), measured up in 1938, indicate 
that an average spacing of 12'xl2' is more advantageous in early years 
than that of 6'x6' or 9'x9' or 15'xl5' in so far as girth increment is 
concerned, but the effect of the wider spacing on tree form and on estab- 
lishment costs is not mentioned. 

Central Provinces. — There is no difficulty in obtaining natural regene- 
ration of sal in localities (Balaghat) where grass can be kept down by 
successful fire protection extending over several years and by light graz- 
ing and grass-cutting. Coppice regrowth is vigorous everywhere. 
Plantation costs have been reduced considerably and the cost of forma- 
tion only of teak plantation amounted to Rs. 5 per acre. Successful 
agri-silvicultural work has been reported from some divisions (e.g.> 
Yeotmal) and the method is being undertaken in localities where land- 
hunger is intense and cheap labour readily available. 

Teak seeds kept in white-ant nests for a year after collection ger- 
minated readily when sown thickly in lines a few days before the monsoon 
set in. The rab~cum4aungya method is proving very successful in a 
number of places. The Forest Department is issuing propaganda leaflets 
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to make the public tree-minded and a small nursery is being maintained 
by the provincial silviculturist at Nagpur for raising suitable orna- 
mental plants for sale. 

Lantana has almost completely disappeared from fire-lines as a 

result of successive burning but not so elsewhere. 

Coorg. — Experiments confirmed that sandal seed sown without 
pulp has given much higher germination than that with pulp. Aleuntes 
fordii and A. montana germinated fairly well {the former better than 
the latter) at different nursery centres. These plantations in six loca- 
lities are showing much promise. After a few years' experiments Coorg 
has also adopted premonsoon stump-planting of teak between the middle 
of April and the middle of May as standard practice. 

Frill girdling and poisoning with sodium arsenite in evergreen forest 
regeneration areas killed more than 50 per cent, of the trees resulting in 
vigorous response by the seedlings underneath. 

Madras, — Regeneration of dry fuel forests by the " rab " method 
and its combination with the raising of field crops (rah-cum-humri) 
has been extended and improved. In many districts with the most 
unpromising soil and climatic conditions success with this kind of work 
is now a matter of routine. Great benefits obtained by soil working 
by forking in the early stages of the " rab " regeneration of dry fuel 
forests have been demonstrated further. Success has continued in 
the control of new outbreaks of the spike disease of sandal. Investi- 
gations into the best date of stump-planting and best size of stumps to 
use have been concluded for most of the important local species. In 
years of seed shortage, undersized teak stock in the nursery can be 
developed into good stock for the following year. The change in the 
technique of raising plantations by premonsoon stump-planting in 
crowbar holes and the improved weeding and tending methods have 
reduced the cost of formation of plantations by Rs, 10 to Rs. 15 per 
acre. 

North-West Frontier Province.— The main silvicultural problem 
continues to be the natural regeneration of blue pine (Firms excelsa) and 
silver fir (Abies pindrow) specially in forests under the uniform system. 
Previous experiments to ascertain the most suitable intensity for a 
seeding felling in blue pine forests having given no definite results have 
now been given up and a new set of experimental plots laid out in their 
place to study factors affecting the progress of seedlings in recruitment 
and also to study the effect of grazing, of removal of Viburnum weed 
and of exclusion of rodents. 

Sowing of deodar on burnt patches continues to give very good results 
in the blue pine regeneration area in Upper Siran range. 



In chir (Pinus longifolia) regeneration areas, where the young crop 
is established, the effect of increasing grazing incidence from 8 acres to 
6 acres per head of cattle continues to he beneficial. 

Orissa. — The main problem in Angul (old P, B. I. areas) is to find 

out how best to assist sal (Skorea robusla) regeneration against Bambusa 
arundinacea. Burning the clumps was not so effective as clearfelling. 
Experiments to raise teak stumps in dry rob nurseries proved successful 
in Angul, promising economy in nursery costs and reduced expense in 
carriage of plants to the planting site. 

Bab sowings have successfully been made in several Divisions even 
on poor dry soil with various species. Sandal sowings under bushes with 
existing forest trees as hosts have given far better results than have 
clean weeding and sowing of host plants. 

In Puri, dona (leaf cup) planting of teak gave very good results. 
Initial results from underplanting of D. strictus forest with teak stumps 
are promising. 

Punjab. — Observations in high level kail {Pinus excelsa) forests as 
well as in mixed hail and fir forests showed distinct improvement in 
natural regeneration where humus was scraped off or burnt. 

As regards Abies pindrow and Picea morinda previous years' observa- 
tions were confirmed, namely that the removal of humus and exposure 
of mineral soil gave significantly better results, and that the influx of 
regeneration was inversely proportional to the opening of canopy. 
Under strip fellings seedlings were more numerous in 50' and 75' strips 
as compared with wider strips, and under-sheltered reproduction was 
distinctly better in 20' x 30' gaps thaD in bigger openings. 

Morus alba and Melia azedarach underplanting in irrigated planta- 
tions of Dalbergia sissoo was very successful in Multan, Montgomery 
and Kesearch divisions. Cryptomeria japonica and Cupressus torulosa 
did well in Kangra oak forests (Dharamsala) and Prosopis julijlora 
(Argentine form) did well in poor soil in irrigated plantation and together 
with arid and Mexican forms in dry foothill scrub areas. Agaves were 
found highly useful for erosion control. The erosion control work at 
Nurpur furnished a demonstration that after 3 years* closure the growth 
of grass had markedly improved and several indigenous plants made 
their appearance and are beginning to cover the ground. Clearfelling 
in winter followed by trenching in spring to get root suckers proved to 
be the best method for naturally regenerating Dalbergia sissoo high 
forest in riverain areas. 

Planting espacement (Dalbergia sissoo) experiments at Chichawatni 
initiated in 1928 were closed. Eesults showed that closer espacements, 
*.e., 5'XlO' and 6' x 10', give higher outturn than 8'xl0' or 10'xlO' 
and are moreover better for controlling weed growth. 
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United Provinces.— The question of obtaining and establishing sal 
regeneration de novo continues to be the most important item in the 
programme. 

Rains shrub-cutting is being successfully adopted in a fairly large 
scale in regeneration areas in the Haldwani, Ramnagar, Tarai and Bha- 
bar Estates forest divisions. 

Khair (Acacia catechu) trees, even large ones, produced coppice 

shoots if the roots were wounded below ground level after felling (Tarai 
and Bhabar Estates). In artificial regeneration khair cannot be success- 
fully raised without rains weeding. 

In S. Kheri and Pilibhit divisions the baib grass (Pollinidium angusti- 
folium) plantations continue to be very successful on suitable areas, — 
some plots producing as much as 58 mds. per acre. Indications are 
that best results are obtained with a spacing of 2'x2'. 

In underplanting experiments, Eugenia jambolana and Holoptelia 
integrifolia have developed well under dense khair (Acacia catechu) 
shade. 

Botany. 

The province of Assam continues to make contributions to the 
science of botany. Several new species were described and Volume 
II of the Flora of Assam was published during the past year. A very 
valuable collection of the woody and herbaceous flora of Assam, which 
is housed in Shillong, makes possible such additions to knowledge. One 
learns with considerable surprise that the staff which looks after this 
asset is still, and has been for many years, on a temporary basis. 

The identification of the species of the evergreen forests has at last 
heen taken in hand. The Forest Botanist paid a visit to South India 
during the last cold weather and dealt with about 7,000 trees in several 
parts of Madras. 

The result of trenching the arid hills of Bamiaburu continues to 

attract attention. Far-reaching claims of success in changing the ground 
cover, in improving the growth of the trees and in altering the local 
climate have been made, but unfortunately no data of the untouched 
site are available for comparison. It is hoped that an ecological survey 
in the cold weather of 1938 will throw some light on the matter. 

Utilisation. 

In the sphere of Utilisation, there is much of interest to be read in the 
Provincial reports. 

Assam, Bengal, the Central Provinces, Madras, and the United Pro> 
vinces all maintained a Forest Utilisation Officer either throughout the 
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year, or for part of the year. Bihar and the Punjab maintained Forest 
Research Officers who dealt with Utilisation problems as well as those 
of Silviculture and other branches of forestry. 

On the whole, the provincial utilisation reports are very encouraging, 
and amply demonstrate how a Utilisation Officer can help in taekling 
specific problems and assist generally in improving trade in forest pro- 
ducts and finding new markets where required. 

Assam, — The Forest Utilisation Officer, as usual, showed great 
activity in trying to iind markets for his province's timbers. He reports 
that a large seasoning kiln is to be erected by the Surma Valley Saw- 
mills, which will greatly assist this firm to market their timbers in clean 
condition. He also reports that by using proper methods of air season- 
ing, the Assam Railway and Trading Company obtain 50 per cent, higher 
prices for air-seasoned timber than they do for green wood. 

Several timbers were tried for pencil manufacture, but except for 
Bischofia javanica, which was reported as the " most suitable ", none 
of the nine timbers tried were found suitable. Bonsvm {Phcebe goal- 
■parensis) is said to be suitable for shuttles and is being used for this 
purpose in increasing quantities for handloom work. Amoora wallichii 
is reported on as being a favourite timber for furniture. 

A mateh factory in Calcutta is taking bhelu {Telrameles nudiflora), 
mtati (Trema nudiflora) and kadam (Anthocephalus cadamba) for match 
work as substitutes for semul (Bombax malabaricum), supplies of which 
are inadequate to meet the demand. 

As regards minor products, MiUettia pachycarpa roots were tested 
for their rotenone content and were reported on as containing 2-8 per 
cent., a very encouraging result. The trade in canes was brisk, and 
prices rose by 15 to 50 per cent. The price of Plumbago rosea also 
increased to nearly double last year's figure, and the trade in several 
other products was brisk. 

Finally the Utilisation Officer obtained a reduction in railway freight 
for many forest products, and it is anticipated that the new rates will 
benefit both the Forest Department and the Railway concerned. 

Bengal.— The Forest Utilisation Office of Bengal is now in Calcutta, 
and the Forest Utilisation Officer reports that, judging by the increasing 
number of enquiries and requests for advice that he receives, the mov- 
ing of the office from Darjeeling is more than justified. 

It is emphasized that Calcutta is the largest individual market for 
timber in India, and that, although the potential provincial forest out- 
turn is not fully sold, enormous quantities of timber are being imported 
into Calcutta. In the month of March 1938, no less than 8,000 tons 
of timber were imported into the town by sea alone. A very large 
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quantity of this is, of course, teak from Burma, but, nevertheless, there 

is scope for expansion of the Bengal trade in forest produce. 

Numerous samples of timber were sent out by the Forest Utilisation 
Officer with the object of having the timbers tried for various purposes. 
Success was achieved in some instances. Sonneratia apetala was accept- 
ed for heavy packing cases, and Bischofia javanica, Amoora wallichii, 
Cedrela microcarpa and Cedrela toona, were accepted by a firm of pencil 
and pen manufacturers, for pencil making. The wood chiefly used by 
the same firm for cheap pencils is Carapa obovata, but supplies are limit- 
ed and sizes are small. Xdnthoxylum budrunga was tried for furniture 
making but proved very refractory. 

Biliar* — Bihar reports that success was achieved in obtaining a 
reduction in railway freights on charcoal, and the Forest Research 
Ofiicer was very active in the propaganda field. Pictorial post cards 
on forest subjects were widely distributed, and the Forest Department 
took part in exhibitions at Khunti, Ranchi and Calcutta. It is also 
reported that in Bihar propaganda and education of the general public 
and of engineers in forest and utilisation subjects is of paramount import- 
ance, and active steps are being taken to fill the want. One method 
proposed is the circulation of timber engineering magazines to the 
engineers of the province by the Forest Department. This is a sound 
policy which might well be followed by other Provinces. Albizzia 
procera was tested by a Patna firm for gun stocks and was reported 
on as suitable if well seasoned and free of cracks. A small tool handle 
business was started in Chakradharpur, the main timber to be used being 
dkaura (Anogeissus latifolia). The woods being used by match factories 
are reported to be salai (Boswellia serrata), char (Buchanania latifolia), 
amra {Spondias mangifera) and semul (Bomhax malabaricum). 

A start has been made in supplying poles for electric transmission 
work, and orders for more poles have been received. A scheme for the 
electrification of the whole Province is under consideration. If it 
eventuates, at least 10,000 poles will be required. The question as 
to whether palmyra poles will be suitable for this scheme is being investi- 
gated. An Ascu treating plant was erected at Goilkera. 

Central Provinces.— 'The Central Provinces also report an increased 
trade in electric transmission poles. Orders for poles of both teak and 
Polyaltkia cerasoides were booked. The Allapilli sawmill cut 81,442 
c ubic feet of timber, and sold over 78,000 cubic feet for Rs. 1,32,012. 

Over 95,000 sleepers were supplied under a 3-year contract to the 
Railways. A Bombay firm investigated a scheme for the utilisation of 
Dendrocalamus strictus bamboos for paper-making. If the scheme 
eventuates the mill will probably be erected either at Chanda of Ballar- 
shah. A Delhi firm made enquiries as to the possibility of using salai 
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(Bosweffla serrata) for plywood. Gardenia lalifolia is being tried by the 
Linen Industry Research Association, Ireland, for spinning rollers. 

In minor products, lac still holds pride of place, but the price for 
T. N. fell from Its. 24 to Rs. 15-8-0 per niaund. There was an improve- 
ment in the demand for rusa grass, and the leases fetched Rs. 5,319 
as against Rs. 2,100 the previous year. The demand for kulu {Sterculia 
urens) gum also increased, but prices kept low. Over 75,000 cwts. of 
this gum were exported from Bombay alone during the year. An 
investigation to improve the tapping of kulu gum is under way. Other 
products showing increased trade include Jcaika, tendu (Diospyros melan- 
oxyhri) leaves, and harra (myrabolams). 

Madras. — Electric transmission poles were a subject of increased 
interest in this Presidency also, and schemes for the treatment of poles 
for hydro-electrie work were submitted to Government. Both Ascu 
treatment and open tank treatment with creosote are under considera- 
tion. At the same time, the Kodaikanal Municipality are purchasing 
and erecting poles of Pinus insignis treated by the Osmose process. 
The results will be watched with interest. The question of the proper 
seasoning of sleepers has also been taken up. Botha grass (Cymbopogon 
cohratus) was sent to Dehra Dun for pulp and paper tests. It was found 
suitable for cheap grades of paper if mixed with other long-fibred mate- 
rials such as bamboo pulp. Samples of 6 timbers were sent to Dehra 
Dun for shuttle tests. Evodia roxburghiana was reported on by the 
Western India Match Co. as suitable for splints. Ailanihus malabarica 
is also reputed to be an excellent match wood, but supplies are scarce. 
Nineteen woods were tried by the Madras pencil factory for pencil work 
but none of them preyed suitable. 

Casuarina is to be- tried for pole work. The Forest Department 
participated in provincial exhibitions at Salem, Calicut and Madras. 

In minor products, Nux-vomica seeds showed a drop in price from 
Rs. 11-4-0 to Rs. 8-4-0 per candy. Imported wattle bark showed an 
increase over last year's prices, but Cassia auricufota bark prices declined. 
Experiments on the collection of this bark showed that one year old 
shoots had a tannin content of 16 to 20 per cent., while 2 and 3-year old 
shoots only increased in tannin content by 2 to 3 per cent. Enquiries 
for kulu (Sterculia urens) bark were received in this Province also. 

North-West Frontier Province.— Sample logs of sissoo (Dalbergia 
sissoo) from the Lower Swat Canal banks were sent to the Forest Re- 
search Institute for testing for veneers. It was found to be highly 
decorative, and samples were shown at the Lahore Exhibition in Decem- 
ber 1937. 

Orissa. — The Mahanadi river in Barapahar division has been made 
possible for floating bamboos by blasting operations, and successful 
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floating operations have been undertaken. The Public Works Depart- 
ment have installed an Ascu treating plant at Koraput, and the local 
Government has issued orders that preference should be given to pro~ 
vincial timbers for all public works. Treated wood bridges are to be 
used on the Koraput-Rhayagada road. The terms of the bamboo lease 
for the Orient Paper Mills have been settled, and it is expected that 
the mill will start work in 1939. 

Ptmjab. — With a view to educate the public on forest matters a 
forestry pavilion was opened in the All-India Exhibition of Arts and 
Industries held at Lahore in December 1937. Exhibits included erosion, 
forest working and Punjab forest type models and various forest products 
which could form the basis for the development of cottage or large scale 
industries. Over 3 lakhs of people visited the pavilion in the course of 
two months and many of them displayed a keen interest in the develop- 
ment of forest industries (Research). 

United Provinces.— The post of Utilisation Officer was revived in 
October 1937, and Mr. D. Stewart, Deputy Conservator of Forests, was 
given charge of the Division. He made a complete survey of the utilisa- 
tion work in the Province during the working season 1937-38, and his 
able report is worthy of perusal by officers in other Provinces, as it gives 
a very clear account as to how a Utilisation Officer can help his Depart- 
ment and stimulate trade in forest products on sound lines. 

The seasoning of sleepers for the railways and the supply of both 
softwood and hardwood sleepers was one of the first problems tackled. 
The supply of poles for electrical transmission work was another, and 
the importance of keeping proper records of poles in service is emphasized. 
Kulu (Steradia urens) gum was a profitable product in this province 
also, while the possibility of utilising chir (Pinus longifolia) and ulla 
(Anthisteria giganiea) for paper pulp was also explored. So far the 
results on these products look promising for the manufacture of cheap 
wrapping papers. The provincial output of semul {Bombax malabari- 
cum) for the match industry was carefully examined, and the possi- 
bility of starting a plywood factory in the Province was also explored. 
Unfortunately supplies of possible timbers for plywood work in the 
United Provinces are at present insufficient to support a plywood mill. 
Steps are being taken to increase the provincial supplies of timbers suit- 
able for matches, plywood, and the box trade. Such timbers are in 
deficit in most provinces in India and the question of plantations is one 
which should receive, if it is not already receiving, attention by all. 
provincial forest administrators. 
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CHAPTERS 

SILVICULTURE AND WORKING PLANS. 

ASSAM. 
I. — Experimental Silviculture. 

(i) General. 

Staff.— The post of the Silviculturist continued to remain in abeyance 
throughout the year. Dr. N. L. Bor, Deputy Conservator of Forests, 
was in charge of the work, in addition to his duties as Botanical Officer, 
until the 10th October 1937, when Mr. R. N. De, Deputy Conservator 
of Forests, took over and held charge for the remaining period of the 
year. It has not yet been possible to get sanction for even the 
minimum office and field staff for the Silviculturist. 

There were 18 silvicultural experimental plots (including three 
gardens) at the beginning of the year of which one experimental garden 
in the Sadiya division was made over to the territorial staff. Two new 
experimental plots were laid out, during the year, in the Lakhimpur 
division. Plantation schemes have been drawn up for most of the 
divisions. 

(ii) Natural regeneration, etc. 

As remarked last year, the natural regeneration of the evergreen 
forests is quite satisfactory in the Jaipur reserve where an experiment 
has been started of gradually lifting the canopy. Seedlings of Diptero- 
carpus macrocarpus, Mesiia ferrea, Skorea assamica, Manglietia insignis, 
Artocarpus chaplasha, etc., are found almost everywhere under mother 
trees. In Cachar and Sylhet divisions, natural regeneration of ping 
(Cynometra polyandra), hurta (Palaquium polyanihum) and Diptero- 
carpus turbinates is very good in places. 

In the Nowgong division two experimental plots have been laid out 
for natural regeneration of sal by rains weeding and by clearing bamboos 
and trees in places where good whippy regeneration of sal already exists. 
Both the plots are promising. 

In the Kamrup division much progress has been made with estab- 
lishing whippy regeneration of sal by controlled burning, rains weeding 
and pulling out Eupat&rium. 

In the Kamrup, Kachugaon and Haltugaon divisions systematic 
burning of sal forests, is being done as a matter of routine. 
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(iii) Investigation of seeds. 

Experiments for germination test of various species were continued 
in the Lawacherra experimental garden (Sylhet), and the experimental 
plot No. 11 at Holongapar (Sibsagar) was also reconstituted last year 
for the same purpose. 

Routine pre-treatment of seeds was done with several species and a 
few species were sown untreated. On the average good germination 
results were obtained from the former. In shaded beds, untreated 
Amoora wallichii seeds gave the quickest germination and upto 95 per 
cent. Some Talauma phellocarpa seeds were treated with Hydrochloric 
acid before treatment, but no germination was obtained. Xylia dolabri- 
formis seeds received from Burma gave very satisfactory results, with 
germination percentages of about 94 per cent, in shaded beds and 85 
peT cent, in unshaded beds. (It may be of interest to note that Xylia 
dolabriformis trees in the Lawacherra plantation raised from Burma seeds 
in 1927 flowered in 1937. Some seeds were sown in a nursery bed and 
were found to be fertile. Terminalia tomentosa and Hydnocarpus kurzii 
planted in 1927 also bore seeds in 1937.) 

(iv) Investigation on Trees and Crops. 

(a) Phenological data.^ Observations were continued on all trees 
selected for the purpose in different divisions in order to get reliable 
averages. 

(6) Inheritance of individual characters. — Experiments were con- 
tinued to determine heriditary characters in the distinct growth forms of 
Lagerstrcemia jtos-regirue. 

(v) Nursery Work. 

Two experimental nurseries are being maintained at Lawacherra 
and Holongapar. In hot dry areas, shaded nursery beds gave generally 
a higher germinative capacity with nearly all species tried. Bonsum 
(Phmbe goalparensis) started germination in December and continued 
till April in the Holongapar nursery. Alseodaphne owdenii seeds collect- 
ed in the Cachar division did not keep well for more than 15 days after 
collection. 

The experimental Cinchona plantation at Umsaw was maintained 
but it was decided not to extend this any more. 

(vi) Attificial regeneration. 

In nearly all divisions, plantations are being raised either depart- 
mentally or by taungyas and much useful information is being collected, 
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(vii) Tending. 

Due to the introduction of plantation schemes, systematic tending 
of all plantations will now be ensured. 

(viii) Mixtures. 
Except in the sal forests, mixture of species is being introduced in 
almost all divisions and species suited to the locality has been pre- 
scribed in all plantation schemes. 

(ix) Underplanting. 

Underplanting of gamari (Gmelina arborea) by cham (Artocarpus 

chaphska) in the 1929 plantation of the Raghunandan reserve was a 
great success and during the year under review a number of gamari 
trees were removed in thinning so as to admit more light to the cham. 

In the 1935 gamari, garjan (Dipterocarpus turbinatus) underplanting 
in quincunx looks very promising and some of the garjan are as high 
as 8'. 

(x) SilvicuUural systems. 

Working plans for the Kamrup and Goalpara forests are under 
revision and the shelter wood compartment system has been prescribed. 

(xi) Miscellaneous. 

(a) Preservation Plots. — These have now been selected in almost 
all divisions of the province and attempts are being made to systematize 
their records. 

(6) Cinchona plantation.— The extension of the plantation at Umsaw 
in the Khasi and Jaintia hills has been stopped and the experimental 
plantations in the Garo-and Mikir hills were also previously abandoned. 

It has been found by analysis of the specimens of Cinchona sent 
that the alkaloid content is not inferior to that raised on a commercial 
scale in the Bengal plantations. 

Mr. Wilson, Chincnona Expert of the Imperial Council of Agricul- 
tural Research, visited the Umsaw and the Mikir Hill plantations along 
with a Soil Chemist. It is understood that the growth of Cinchona plants 
is, according to Mr. Wilson, quite satisfactory at Umsaw and the soil is 
also suitable. 

II.— WORKIKG PLAN8 AND STATISTICa. 

(a) Preparation and Control of Regular Working Plans. 

The working plan of the Nowgong and six reserved forests of the 
Sibsagar division has been brought into force in Nowgong with effect 
from tte 1st August 1936, 



358 

The working plans for the Caehar and Sylhet divisions have been 
completed and sanctioned by Government. 

Rapid progress has been made during the year in the revision of 
the working plans of the Kamrup and Haltugaon {Goalpara) divisions. 
They are both expected to be completed by the end of the year 1938. 

A working scheme has also been prepared for the Nongkhyllem and 
adjacent Siem's forest in the Khasi and Jaintia hills. 

Considerable progress has been made in the preparation of 10-year 
divisional plantation schemes. 

(ft) Preliminary Working Plan Reports. 

The preliminary working plan reports for the revision of the Kamrup, 
Haltugaon {Goalpara) and Kachugaon (Goalpara) working plans were 
approved during the year. 

III.— Miscellaneous. 

1; Photos.— 11 photos of forest importance were supplied to the 
Central Silviculturist, Dehra Dun, for circulation. The Silviculturist 
took many photos of plantations and other items of interest during his 
tour. 

2. Weeds. — Grazing as a factor in keeping down the weeds is fairly 
obvious in the sal forests of the Kamrup division where villages exist 
near all forests. Experiments have been started in the Nowgong and 
Darrang divisions to keep down weeds by controlled grazing. Some 
success seems to have been attained, but no conclusion can yet be drawn. 

Loranthus which was playing havoc with the gamari (Gmelina arborea) 
plantations of the Sylhet division has been tackled this year by lopping 
the affected branches. The effect will be watched .with a view , to find 
out if the method is successful and cheap. Sal> ajhar (Lagerstrwmia- 
fios-reginae) and other species are also attacked by this pest. 

BENGAL. 

L-— Experimental Silviculture. 

(i) General. 

Mr. J. C. Nath, Deputy Conservator of Forests, was in charge of the 
Silvicultural division, while the post of the Assistant Silviculturist was 
held by Mr. S. C. Chatterjee, Extra Assistant Conservator of Forests, 
throughout the year except for four months (July-November) when he 
was on leave, and Mr. S. K. Datta, Extra Assistant Conservator of 
Forests, was iu charge* 

/ B 
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(ii) Natural regeneration. 

(i) Sal. — In the Buxa division, attempts to naturally regenerate 
areas in the bhabar tract were continued. The luxuriance of the under- 
growth has been considerably reduced and a slight increase of sal seed- 
lings was noticed. 

In the Raimatang bhabar also a fair number of seedlings in the 
unestablished stage are at present scattered all over the area, and the 
undergrowth is getting lighter by repeated annual burning, though the 
replacement of Pollinia ciliata by Imperata arundinacea is slow. 

The experiments started last year, in order to study the applicability 
of the Kamrup method, in Kurseong, Buxa and Jalpaiguri divisions, 
were maintained. It was noticed at the end of the year that the recruit- 
ment of sal was more or less present in every type of forest. These 
experiments, however, have not been long enough in existence to yield 
definite results. 

The policy of attempting to cold burn was continued in all sal areas 
that were similarly treated last year, with the result that much of the 
luxuriant evergreen undergrowth appears to have been killed out. It 
is hoped that repeated burning will result in drier conditions favourable 
to sal regeneration. 

In the Darjeeling division the experimental plot at Ryang in the 
Tista Valley was maintained. The indicator plots are now fully stock- 
ed with seedlings in the unestablished stage. 

In the Dacca-Mymensingh division, where natural regeneration is 
of secondary importance as coppice regeneration is quite satisfactory, 
a careful study of the growth of natural seedlings and their advance to 
the established stage, to replace casualties in coppice stools or to fill 
up blank areas, was continued. 

(ii) Other sfecies*—(a) Experiments started last year in Jalpaiguri 
division to study the effect of a burn of moderate intensity on the exist- 
ing reproduction of Jchair (Acacia catechuoides) and sissoo (Datberoia 
gissoo) in the savannah areas in riverain forests, and also to see if the 
treatment would induce fresh regeneration, were maintained. These 
have yielded no positive results yet. Early burning of similar areas in 
the Diana and Torsa forests was continued ; it was not as a whole 
successful. There are different types of undergrowth, each of which 
requires to be burnt at a different time in the winter. The stock- 
mapping of these different types of grass undergrowth has been taken 
up and a sequence of burning will be decided on. The essential considera- 
tion is that the fire should not be so hot as to kill the regeneration beyond 
recovery or to damage the growing stock. 

Experiments on similar fine* started in Buxa division last year were 
ftbo mai nt ained in savannah areas and grassy Wanks in high forest. 
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Early burning, combined with controlled grazing and broadcasting of 
seeds of miscellaneous species, has not yet produced any positive results. 

(6) Evergreen forests of Kasaalong, Ckittagong HiU Tracts, — The 
experiments to determine a method of removing the existing overwood, 
which would ensure establishment of the advance growth of valuable 
species already on the ground, were maintained. Results of the last 
8 years* work are very encouraging. 

The large scale divisional experiment started last year was also 
maintained and another area of 50 acres was also taken up during the 
year for the purpose. The object of these divisional experiments is to 
find out whether, and at what stage, it will be possible to carry out con- 
centrated fellings in such areas, as the success of departmental extraction 
depends on intensive fellings. The indications are pretty certain that 
the first stage of the work in both these plots will he hased more or less 
on the principle that low shade is definitely harmful, and that large gaps 
in the canopy, caused by the exploitation fellings followed by mechanical 
extraction by tractor, where advance growth of the valuable species may 
be deficient or absent, will require such artificial aid as sowing or plant- 
ing of seedlings of comparatively fast growth. 

(c) Dipterocarpus spp. — The experiments in Cox's Bazar and Chitta- 
gong divisions on the regeneration of Dipterocarpus costatus and Dip- 
terocarpus turbinatus were continued in their typical forests, mainly 
Dipterocarpus costatus in the top canopy, a sparse middle storey of mixed 
evergreen species, and an undergrowth of coppice and shrubs — situated 
on flat tops of ridges at Bhomariaghona. A certain amount of success 
has been obtained, for the first time, this year, under the " Kamrup " 
method in typical Dipterocarpus forest at Bhomariaghona. The canopy 
was slightly opened by the removal of suppressed middle storey, and a 
thinning in the congested patches was carried out ; the undergrowth was 
cut and burnt and the area was cleaned, with the result that profuse 
recruitment had appeared and the seedlings were quite healthy with an 
average height of 1" at the end of the year. 

The experiments to introduce Dipterocarpus turbinatus and Eugenia 
grandis under high shade by ' notching ' on a divisional scale has proved 
very successful at a low coat as reported in last year's report. All these 
* notching * experimental plots were continued to be maintained to 
study the effects of different methods and intensities of tending on the 
subsequent growth of garjan (Dipterocarpus spp.) plants. 

Experiments on the 'notching' of Dipterocarpus costatus and Dip- 
terocarpus pilosus were also continued, but with very little success. 

Experiments on the tending of patches of pole crops of garjan, which 
occur sporadically throughout the CMttagong division, were continued. 
It appears that fin is harmful to the young garjan. The j effect of 
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cutting back the miscellaneous species has not been very appreciable up 

to the end of the year. 

(d) Treatment of Nipa fruiticans.—The experiments, started last 
year in the Sundarbans division, to study the effects of different methods 
of treatment of this palm on the production of leaf and seed, In different 
types of area, were continued. It appears that there is an appreciable 
increase in outtu.ni> viz., up to 18 per cent., if an extra utilisable leaf is 
also retained on each clump, in addition to the unopened frond or fronds 
and the insufficiently opened frond which is unfit for use. "Whereas 
the other treatments, viz., non-retention of any extra utilisable leaf per 
clump or cutting the utilisable portions only of the leaves, have shewn 
negative results, — the decrease being as much as 40 per cent, in one plot. 
These experiments have not been long enough in existence to differen- 
tiate the effects of different treatments on the production of seed. 

(iii) Nursery and Plantation Work. 

Nurseries were maintained at Takdah, Sukna, and Hazarikhil and 
a new nursery was opened at Khuntimari during the year. 

Takdah (5,000' altitude, Darjeehng). — Seven species were sown 
during the year. Seedlings raised in previous years were planted out 
in the arboretum and divisional plantations. Of the exotics Pinus 
Jchasya, Pinus thunbergii, Gupressus tortdosa, Cupressus cashmeriana, 
Juniperus virginiana and Acacia dealbata are showing the greatest 
promise. 

Sukna (Kurseong).— Routine experiments were made on various 

indigenous and exotic species. Sandal {Santalum album) is showing 
promise of being successful in this climate — the maximum height of 
one year old plant being 3'-6". Of the exotics, Cassia siamea, Aleurites 
fordii, Pterocarpus- matsupium and Eucalyptus citriodora and Acacia 
lenticularis continue to show rapid growth. 

Hazarikhil (Chittagong). — -Routine tests were carried out for numer- 
ous species. Among the exotics, Xylia dolabriformis, Pterocarpus 
dalbergioides and Eucalyptus citriodora continue to shew promise. 

Stump planting. — Experiments with various species were continued 
in many divisions. In Darjeeling, stump planting in the spring and 
winter seasons has been undertaken with a view to find out the best 
season for planting. 

Layering.— Owing to the difficulty of obtaining the seed, experiments 
with layering of coppice shoots of Castanopsis kystrix were initiated in 
Darjeeling, but so far without success. 

" Kharkhani " areas.— Experimental sowings of sal in 1935 and 1936 
on bumps in low-lying areas {Kharkhani) in Buxa, have progressed well 
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and similar bumps were again so treated in the current year's 
plantations. 

Bamboos. — Experiments started last year to examine the possibility 

of introducing the exotic Bambusa polymorpha (of Burma) in the poor 
dry deciduous forests at Baraiyadhala, Chittagong, were continued. 

The Gobania experiments, Chittagong, to find out the best rotation 
and the best method of treatment of Melocanna bambusoides were main- 
tained. 

Plantations of exotics in the Darjeeling faffis.— Experimental planting 
of exotics was continued during the year. 

At Ramam (8,000' altitude), Alnus incana and Larix leptolepis are 
showing the greatest promise of success. 

At Takdah (5,000' altitude), Cupressus torulosa, Cupressus cash- 
meriana and Juniperus virginiana are showing good growth. 

Experiments to reduce the rate of growth of Cryptomeria japonica 
by close planting were continued both at Takdah and Bagora. 

Plantation technique in the Darjeeling hills. — Line sowings of Cedrela 
febrifuga were successful in Tonglu (10,050' altitude), and the field 
nursery is the most economical method of raising plants of buk (Quercus 
lameUosa) and phalant (Quercus lineata). 

Experiments to aid artificial regeneration with coppice were started 
during the year at Sonada (6,487' altitude) ; it is however too early to 
report results. Similar experiments with wide espacement of the 
planted species and the preservation of coppice to fill in the intermediate 
gaps are being tried. 

Eor protection from frost and exposure to strong winds, new working 
schemes were introduced during the year in Darjeeling division, pre- 
scribing clear-fellings in contour strips instead of by whole blocks and 
compartments. In some plantations cutting of fodder was stopped in 
order that the growth of weeds and coppice might protect the planted 
seedlings from exposure. It seems that continual fodder-cutting after 
taungya also causes further deterioration of the soil. 

Mixtures in plantations. — The policy of intimate mixtures, rather 
than strips of 5 and 7 lines of each species, and standard espacements of 
4'x4' for species of slower growth and 12' X 12' or 16' X 16' for very fast- 
growing Betula species are being followed in the Darjeeling hills. Else- 
where the mixture of species in alternate bands or strips of lines seems 
better. It will, however, take considerable time to obtain conclusive 
results from these experiments in mixtures. 

TJnderpianting. — Experiments with (i) Dipterocarpus turbinatus, 
(ii) Dipterocarpus pilosus, (iii) Hopea odorata, (iv) Smetenia macrophylla 
under Gmelina arborea ; and (v) Dichopsis polyantha under Gmelina 
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arborea and Tectona grandis, and (vi) Artocarpus chaplasha under Tectona 
grandis were continued. Of these (i) and (ii) are inexpensive and very 
successful ; (iii) shows some promise of success ; (iv) appears to be fairly 
successful ; and (v) and (vi) also seem to be fairly successful in spite of 
their comparatively slow growth. 

Thinnings. — Experiments in earlier thinning of sal, viz., in 3-to 4" 
year old instead of in 6-year old plantations, with a view to reduce the 
tendency to form epicormic branches, were maintained ; it appears 
that the thinned sal lines are slower in their height growth, while crown 
development has not yet taken place. 

Eradication of climbers. — The coppicing of sal in plantations, badly 
damaged by climbers, e.g., gurja (Tinospora cordifolia) and Jcanchu 
(Mucuna pruriens), mentioned in last year's report, has now been adopt- 
ed in all sal divisions in Northern Bengal, particularly in bad cases of 
climber infestation in sal. 

The experiment to study the effect of a burn of moderate intensity 
on the incidence of creepers, laid out last year in Dacca-Mymensingh 
division, was maintained. 

Controlled burning in sal plantations. — Controlled {cold weather) 
burning in sal plantations of over 8 years old, was carried out in Kur- 
seong, Kalimpong, Buxa and Jalpaiguri divisions for the 9th year in 
succession. It has been observed that the undergrowth in all the burnt 
areas has been gradually changing to a definite drier type and the 
incidence of troublesome climbers has become less and the general 
appearance of these plantations more healthy. 

All the experimental plots to study the effects of controlled burning 
on the undergrowth, crop, soil conditions and incidence of climbers 
were maintained. -/Results to date indicate that the operation is 
beneficial. 

The experimental plot in Dacca-Mymensingh, laid out last year to 
watch the effect of a burn of moderate intensity on the incidence of a 
defoliator in sal, was continued ; the defoliator damage was less during 
the year but this cannot be taken as a direct result of burning as the 
experiment has not long been in existence. 

(iv) Miscellaneous. 

Loranthus. — The work on the removal of all Loranthus attacked 
gamar (Gmelina arborea) in plantations at Kaptai (including two sample 
plots), was undertaken during the year and considerable progress has 
been made. Similarly all Loranthus found in plantations of toon {Cedrda 
toona) at Madarihat were cut out and burnt before flowering with a view 
to minimise the spread of this parasite. 
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(v) Preservation of Natural flora. — A new plot was laid out during 

the year in savannah at Dantmara, Chittagong division. The total 
number of plots at the end of the year was 28. 

Special investigation. — The Silvieulturist undertook a special investi- 
gation on the possibility of augmenting the revenue from produce grown 
on the East Indian Railway land in Bengal and visited the area. He 
submitted his report, recommending experimental afforestation as a 
preliminary measure, to the Senior Conservator of Forests, Bengal, 
at the conclusion of his tour. 

II. — Working Plans and Statistics. 

(i) The revision of the Working Plan for the forests of DarjeeKng 

division has been taken up. 

(ii) The revised Working Plans for the forests of Chittagong and 
Cox's Bazar were under compilation during the year. 

(iii) The Working Plan for the forests of Daeea-Mymenaingh division 
was completed during the year and sent to the Press. 

(iv) Miscellaneous — 

1. Records of all measurements of sicentific plots requiring com- 

putation were sent to the Central Silvieulturist, Dehra Dun. 
There were 386 scientific plots at the end of the year and 
routine measurements and observations were done as usual. 

2. Measurement of Beartwood and Saptoood. — Statements supplied 

by the Divisional Forest Officers will be tabulated and 
published as a bulletin. 

3. Ring countings and stem analyses. — Silvicultural Bulletin No. 2 

(part I), showing the Volume/Age curves of the more import- 
ant species of the province, as reported last year, was still 
in the press at the close of the year. Further work on the 
stem analyses of important species was continued during 
the year. 

4. A classified list, according to species and locality, of all the 

scientific plots maintained by the Silvicultural division, was 
prepared and sent to the press for publication as Bulletin 
No. 3. 

5. The quinquennial research programme for the period 193843 

was published after the close of the year. 

6. Records.— The Specific and General Ledger file* now number 

230 and 173 respectively ; and there are 646 photograph* 
in the collection. 
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BIHAR. 

1. — Experimental Silvicx^ltube. 

(i) General, 

Eatly Burning, — Research in this Province has proved that " early 
burning " is not necessary for regenerating the sal forests except perhaps 
in the extremely moist types which are comparatively small in extent. 
In other places it does more harm than good, causing retrogression to a 
drier, more unhealthy type. Water instead of fire is now being experi- 
mented with. 

_ Erosion.-— A. study of erosion run-off experiments by -the Research 
Officer, in the Punjab, showed the value of long grass in checking run- 
off and soil losses. A tour through Kolhan division, during September 
1937, revealed that outside the irrigated area of Bamiaburu, many of 
the hill slopes possess insufficient cover of trees, grass or undergrowth 
to check run-off completely. 

Contour trenching. — Research into the effect of contour trenching on 
forest growth, soil moisture, and climate is proceeding systematically. 
Advice on climatic data to be collected, has several times been given 
by the Meteorologist, Alipore, Calcutta, to whom grateful thanks are 
due. 

Climatic data of several stations surrounding Bamiaburu, are being 
regularly recorded as well as at Bamiaburu itself. Both temperature 
and rainfall figures are suggestive that contour trenching may be having 
a humidifying and moderating effect on the local climate, but it will 
not be possible to draw definite conclusions from such data for a number 
of years,— -i.e. until sufficient figures have been collected to enable 
average figures to be obtained which will show significant differences 
irrespective of chance annual fluctuations. The fact that the number of 
rainy days at Bamiaburu is greater than those of other local stations 
with higher rainfall is also suggestive. It is further "claimed that an 
improvement in site quality in the sal forests treated with contour trench- 
ing has resulted, but here again, owing to the impossibility of getting 
proper controls for comparison, it is not yet possible to substantiate 
these claims statistically. 

There is no evidence to show that the intensity of the rain is increased. 
On the contrary the evidence at Bamiaburu shows that many of the 
rains are very light, or drizzles. No extra flooding of local rivers need, 
therefore, be apprehended,— in fact, irrigated forests will be more effec- 
tive in holding up the run-off. 

** Blank " areas [Experimental Plots 22(a), (b) and (c)] in four years 
•how a noticeable progression towards the establishment of a ml pole 
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crop. It is estimated that tlie crop will be folly established ten feet 
high in less than ten years from now. 

The cost of contour trenching incidentally works out at about Ha. 160 
per mile or about Rs. 6 per acre with the trenches 70 yards apart. A 

new scheme was started in the Roro area, 10 miles of trenches being dug. 
The completed scheme, which joins up with and includes Bamiaburu, 
will comprise one hundred miles of trenches in an area about fifteen 
miles long .by three to four miles wide in places. 

(ii) Natural Regeneration. 

In the dry types of sal forest in Bihar, it is found that burning tends 
to create a still drier type less favourable for regeneration. Burning as 
a regeneration measure is therefore being given up. The area of moist 
sal forest where fire might be of advantage in creating conditions favour- 
able for sal regeneration is relatively small, 

(iii) Seed. 

Finns caribcea seed received from the Forest Research Institute 
germinated well, and has done fairly well in spite of being reported as 
specially tender in its early stages. 

(iv) Nursery Work. 

Research in the Hinoo Nursery is being conducted into the merits 
of xerophytic species, mainly of the Punjab origin, for reafforesting dry 
blank areas. Research into the characteristics of boxwood and plank- 
ing wood species of other provinces continues. 

Considerable economies in the cost of farmyard manure are being 
made by breaking down organic waste by the Indore method. 

(v) Artificial Regeneration. 

Plantations. — Costs in the Leda 13 plantation have been reduced to 
Rs. 10 per acre including nursery costs. Plants are now put out with 
the aid of string knotted at 6' intervals instead of the former costly 
staking method. Forty -seven acres of miscellaneous forest was clear- 
felled and planted up in this area, and 28 acres in blank areas of Leda 8, 
and 4 acres in Gonmore protected forest. Teak was mainly used. 
Toon is reported to be doing well. , -f 

In Kurclmtta, entire transplants of Robinia 'pseudo-acacia planted 
out in August failed ix> become established, •■ ' » .'■'■"■ 

Sabai grass (PoMrtidium anguitifotium) plantation!-^ After yields had 
fallen steadily for a number of years, these 1 rose in 1036 and 1937. The 
increase is attributed to the heavier rainfalls of those two years. 
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Manuring experiments with artificial manures, against a fire pro- 
tected and fire burned plot, are inconclusive. All yields have risen due 
to heavier rainfall. The artificial manure is costly to purchase and it is 
doubtful whether even if an increased yield resulted it would com- 
pensate for the extra cost involved. 

{vi) Reclamation and Afforestation. 

Reclamation of heavily eroded toils. — Some success was obtained at 
Bichaburu {Chaibassa division) in reclaiming heavily eroded crumbly 
chromite soils and eroeible clay soils by first digging contour trenches 
about 50 yards apart and then ploughing in sowings of thatch grass or 
boga (Tepkrosia Candida). Ploughing along the contours was found 
to be preferable to ploughing up and down the slopes. Tree planting 
done at the same time, using Gmelina arborea, teak, Pterocarpus marsu- 
pium t Cassia siamea and Azadirachta indica, was only partially success- 
ful in spite of the contour trenching. It is now considered advisable to 
fix the soil first by means of grass and boga before tree planting is under- 
taken. 

Reafforestation of blank areas in protected forests.— The use of boga 
(Tephrosia Candida) as a nurse crop and soil improver has been found 
beneficial in reafforestation of blank areas in localities which suffer from 
drought. Sowings of boga are ploughed in at the commencement of 
the rains— the ploughing being done along the contours. The boga 
lines were 2 feet apart with tree species planted in every third line. 
It is believed that alternate lines of boga and tree species 3 feet apart 
may be preferable. 

There are indications that contour trenching may be of value in 
reafforesting dry blank areas. It appears to increase the soil moisture 
content helping the plants to carry through the succeeding hot weather. 

(x) SUviadlural Systems. 

Bamboo rotation experiment. — Experimental plots have been laid 
out in the Hinoo nursery, Ranchi, on rotations of 4, 5 and 6 years to 
discover which rotation is the best for working selected bamboo forests 
in the interests of the Tims, — bamboo basket-makers. Two felling 
cycles are arranged within each rotation, one for the basket-maker 
exploiting the immature culms and the other for the regular trader. 
Two series of plots are being provided, the one for basket making to 
exploit culms one year old, and the other culms of under one year. 
2 N-H6 culms are to be left in each clump by trader, N being the number 
of new culms which appear in the clump each year. The plots will be 
repeated in forest divisions next year. 
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(xi) Miscellaneous. 

Soil Moisture Tests.- — Soil moisture teats taken at the hottest time 
of the year, when no rain had fallen for six weeks on contour trenched 
and untrenched land in the Narnkum Lac Orchard near Ranchi, showed 
the contour trenched area, which in the previous monsoon had held 
up the run-off, to have greater moisture contents at the 1' and 3' deep 
levels. Such an increase would probably react favourably on the lac 
crop. 

Oecological observations. — Spear grass (Heteropogon eontortus) appears 
to be dying out at Bamiaburu and giving place to Sabai (Pollinidium 
angustifoliufti). Strobilanthes auriculatus is spreading. 

The sal! forest, contrary to expressed opinion, is not changing to 
mixed forest under irrigated ^influence. Dry peninsular sal forest 
appears to be changing to moist peninsular sal, and dry mixed forest 
to moist mixed in contour trenched areas. 

Fungal diseases. — The incidence of fungal attack, by Polyporus 
shorea, Fomes tricolor and Trametes inserta seems to be greatest on dry 
soils and least on lateritic soils indicative of high rainfall. This will be 
verified by further observations. 

II.— Working Plans and Statistics. 

(i) Working Plans. 

Khurckutta Forests. — Schemes have been included in the revised 
plan for contour trenching the whole of the " Old Reserves ", and selected 
blocks of the new, in addition to " eroded " areas which are being plant- 
ed up, in order to prevent the retained standards in the coppice forest 
from going top dry, owing to uncovering the forest floor in fellings, and 
to improve growth in a neighbourhood, where wood is scarce. Experi- 
ence suggests that we should endeavour to improve the forest growth 
to its utmost capacity in such places in order to help to relieve the wood 
famine which prevails. 

Kodarma Plan.— Khair working circles are to be introduced, and a 
Miscellaneous Working Circle with salai (BosweUia serrata) as the chief 
wood for export. Arrangements are being made in all plans for the 
introduction of rotational grazing where this is feasible, 

III.— MlSCKLXANBOUS* 

(i) Phoiogrujfy. 

88 photographs were taken by the writer during the year, 6 photo- 
graphs were taken by the Conservator of Forests on irrigation, 4 
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were taken by the Divisional Forest Officer, Palamau, and 2 by the 
Silvicultural Ranger. 

23 slides were also made from these photos to augment our subject 
material for lantern lectures. We have now a collection of 218 slides. 

(ii) Weeds, 

The Divisional Forest Officer, Saranda, is firmly convinced of the 
efficacy of cutting climbers during the rains in conversion working circle 
coupes. After two years of persistent cutting few are left on the area. 

BOMBAY. 

I.— Experimental Silviculture. 

(i) General. 

There were only sir subjects under investigation under the control 
of the Chief Conservator's office, while some subjects of local interest 
were taken up for investigation by the territorial Divisional Forest 
Officers. 

(ii) Natural Regeneration* 

Evergreen forest. 

The three plots laid out last year in the sub-tropical evergreen forest 
at Bhimaabahkar in the Poona division, with the object of studying the 
effect on regeneration of (1) removal of undergrowth only and (2) removal 
of undergrowth and .opening of the canopy, were maintained, but it is 
too early yet to record any results. 

(iii) Artificial Regeneration. 

Hirda {TerminaUa chebula). 

Subject No. 37, — Sowing and planting of Hirda on laterite soil in the 
shade of existing shrubs or small trees {Poona and Satara divisions). 

Two new plots were selected in the Budhele catchment area in the 
Poona division. In plot I, hirda seed was sown in 100 pits, 3 seeds in 
each pit, and the sowing had to be repeated as the seed originally sown 
was eaten by white ants. In plot II, 100 transplants were put out. 
Weedings were carried out in July and September. Survivals to the 
end of January 1938 were 15 seedlings in plot No. I and 60 transplants 
inJfo.II. 
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In -the Mahablesh war range (Satara division), terda seed was sown 

in 100 pits, — 2 seeds in each pit, — during the rains of 1937. 28 seeds 
germinated out of which 21 were surviving in March 1938, the average 
height of the seedlings being 2 inches. 



Cassia siamea. 

Last year's attempt at introducing Cassia siamea on the sites of 
deserted cultivation in the Tansa catchment area in the Bast Thana 
division, was fairly successful. The plants have grown to an average 
height of about 6 feet and the grass is almost suppressed. Only one 
weeding was required to be done in the 2nd year as a precaution against 
fire damage. 

Tung (Aleurites fordii). 

All the three surviving plants in the teak-pole coupe in Sambrani 
range and at Tatwal died during the year, probably due to excessive 

drought. 

A nursery was made at Bomanhalli for further experiment of 
this species, the seed being sown 12* apart in raised unmanured beds. 

The sown seed was watered twice in the day both in the morning and 
evening. Out of 396 seeds sown, 77 germinated to the end of March, — 
germination having commenced from the 26th of February and conti- 
nued till the end of October, by, which time, 37 more seeds germinated 
bringing the total to 114. 

The growth of these plants was very fast,. and they were getting 
congested in their original beds. Accordingly 63 plants were carefully 
transplanted, 3' apart, in an extension of the present nursery, on the 
29th to 30th September 1937. In the original beds too, an endeavour 
was made to leave the existing plants spaced 3 feet apart, watering 
being continued for the 63 transplants only to assist them to establish 
themselves but they were not manured. 

Out of the total of 114 that had germinated, 13 plants died between 
November and March without any ascribable reason. The surviving 
101 are doing well, and height of the tallest plant is 71* while the 
average is 51*. 

Gklarophora excdsd (Uganda), 

A quarter lb. of seed of Ghlorophora ezcelsa (Uganda), received for 
trial from the Sivliculturist, Dehra Dun, in August 1937, was tried in 
East Thana, East Nasix, West Nasik,. North-, East and West ^handesh 
and Kanara Northern and Eastern divisions, but was not. successful 



except in Kanara N. D. where it was tested in four different localities, 
with the following results : — 



Particulars. 


Locautcbs. 


Kulgi. 


Virnoli. 


Sambrani. 


Haliyal. 


Date of sowing . 


16-8-37 

and 

30-8-37 


10-9-37 


28-8-37 


31-8-37 










No. of seeds sown 


500 


548 


1900 


800 


Date of germination 


24-9-37 


25-10-37 


9-9-37 


25-9-37 


No. germinated 


40 


41 


882 


242 


Germination percentages 


8% 


7% 


46% 


30% 


Maximum height . 


6* 


3* 


6* 


T 


Condition of planta 


Healthy. 


Fair. i 


Very healthy. 


Healthy. 



Seeds were sown in baskets and planted out in nursery beds when 
of suitable size ; transplanting will be done early in June. 

(iv) Tending — Thinnings and cleanings. 

Teak (Tectom grandis). 

Subject No. 34. — Effect of different degrees of thinnings in teak 
plantations (Kanara • N. D., E. D., and W. D.). 

The next remeastirement is due in 1940-11. 

Subject No. 34-A.— To determine the intensity of thinning most 
suitable for pure teak rabs at intervals laid down in the revised Thana 
working plan (West Thana division), i.e., at the 11th, 26th, 46th and 
66th years. 

Four plots (A, B, C and D) have been laid out in the West Thana 
division where the following treatments have been applied : — 

Plot A— Unthinned (control). 
Plot B— Thinned to " B " grade. 
Plot O-Thinned to "C" grade. 
Plot B— Thinned to " D " grade. 

The thinnings were carried out in December 1937 after the initial 
measurements had been recorded. Kemeasuiemeute are to be taken 
every fifth yea*. 
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Subject No. 34-B. — To ascertain rate of growth of teak in plantations 
under different spacings (Dangs, Surat). 

Two sets of 8 plots each, one in North Dangs and the other in South 
Dangs, are under observation for studying the rate of growth in teak 
plantations thinned to different espacements. The plantations when 
the plots were formed (in 1935) were 7 years old. The plots were thinned 
in January 1935 as below : — 

Plots 1 and 6— 6'x6' (control). 
Plots 2 and 6— 9'x9\ 
Plots 3 and 7— 12' X 12'. 
Plots 4 and a— 15' X 15'. 

The first remeasurement in these plots was taken in January 1938 
and the results are given below : — 

Average annual increment per tree. 



Plots. 


1 and 5. 


2 and 6. 


3 and 7. 


4 and 8. 


North Dangs (Dagdiamba) 
Sooth Bangs (Waghai) 


•58' 
-52* 


•76* 

•78" 


1-37* 
1-29* 


1-41* 

•70» 



The percentage of girth increment for the several plots is as follows : — 

Per cent. 

Plots 1 and 5—21-72. 
Plots 2 and 6—28-72. 
Plots 3 and 7—39-97. 
Plots 4 and 8—22-90. 

The above figures indicate that an average spacing of 12'xl2' is 
more advantageous than that of 6'x6' or 9'x9' or 15'xl5'> in early 
years so far as girth increment is concerned. 

Plots No8. 11, 12 and 13, Narayanpur Block > Navapur Range, West 

Khandesh Division. 

These plots were laid out in April 1928 and remeasured in March 
1933 and May 1938. Plot No. 11 was kept untouched, plot No. 12 was 
given an improvement felling at the time of formation, and plot No. 13 
was clearfelled and patches of teak plantation were made dfrina the 
succeeding monsoon. 



28 

Daring the 10 years the plots have been .kept, under observation, 
33 teak have come up into the 6*-12* class in plot No. 11, — 29 prior 
to 1933 and 4 between 1933 and 1938. In plot No. 12 only 11 teak 
came up into this clasa in the first 5 years to 1933 while none came up 
into the class between 1933 to 1938. It therefore seems that the im- 
provement felling in plot No, 12 fulfilled its function in so far as it con- 
centrated increment upon the larger stems without dissipating soil 
fertility in producing regeneration. The number of teak removed in 
the improvement felling in 1928 from this plot was 86. How far a 
heavier felling would have succeeded in putting on greater increment 
in the larger girth classes cannot be known nor how serious is the suppres- 
sion which has evidently occurred in the smaller girth classes. Plot 
No. 13 has been left untouched since its plantation patches were formed 
and has suffered severely from frost, probably due to the unhealthy 
condition of the plants in consequence of their congested state. Drastic 
treatment is necessary here. 

Acada arabica. 

Plots Nos. 1 and 2 at Pimpalgaon in Dkond Range, Poona Division. 

These ^-acre plots were laid out in 1927-28 and the trees were re- 
measured in 1931-32 and 1937-38. The crops in both plots were 21 
years old at the time the plots were laid out and had received no interim 
treatment except that dead and fallen trees had been removed from 
time to time. Plot No. 1 was kept untouched as a control for plot No. 2, 
which was thinned by removal of 24 trees, i.e., 45 per cent, of the crop. 
The average girth at breast height of the former was 21-4 inches, while 
the average girth of the latter was 23-8> inches. After 10 years 13 trees 
have died or been removed from plot No. 1, leaving 52 trees with average 
girth of 28-5 inches, 'while the 27 trees remaining in plot No. 2 average 
32-06 inches. Both plots will be felled during the year 1938-39 and the 
total outturn from each in branchwood and stemwood will be accurately 
measured. 

Plots Nos. 3 and 4 at Pimpalgaon in Dhond Range, Poona Division. 

These plots were laid out in February 1929 and remeasured in Novem- 
ber 1931 and December 1937. They are similar to plots Nos. land 2 
except that the crops were only 15 years old when the plots were formed 
and that the two plots were not initially truly comparable. 

Plot No. 7 at Rangoon, Dhond Range, Poona Division. 

This plot (^-acre) was formed in March 1929 when the crop was 
6 years old. The object of the plot was originally to ascertain whether 
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babul (Acacia arabica) of a suitable size for fuel could be produced in a 
shorter period than 40 years. The plot was " mechanically " thinned 
at the time of formation leaving 185 trees in the plot. In 1930 the 
object was altered as the original object had already been answered 
in the affirmative by study of similar adjoining crops. Accordingly, 
the plot was divided into 2 halves, the one being left as thinned already 
and the other thinned much more heavily to a spacing approximately 
equal to the crop height. Measurements were taken again in 1933 
and a little further thinning done in both halves of the plots. In Decem- 
ber 1937 measurements were again taken and a much more drastic 
thinning carried out, still keeping the first half much denser, than the 
second, retaining 43 and 25 trees respectively. 



Miscellaneous species. 

Subject No. 16. — Effect of improvement fellings on diameter growth 
(Bangs, Surat). 

The plots were maintained and their next measurements are due in 
December 1939. 



Evergreen forest. 

Plot No. 24 — Bombay sab-tropical evergreen forest, Mahableshwar 

(Saiara). 

This is a 2-acres plot (formed in January 1933) divided into 4 
sub-plots. One was kept untouched as a control and the remaining 
three sub-plots were given selection fellings of varying intensity 
to study the results in yield and regeneration over a period of 
years. The first quinquennial measurements taken in January 1938, 
give some interesting results, for regeneration in sub-plot 1 has been 
much less satisfactory than in sub-plots 2 and 3 under much heavier 
felling. 

(v) Miscellaneous. 

Sandal (Santalum album). 

Subject No. 7. — Annual girth increment of sandal (Belgaum and 
Dharwar-Bijapur divisions). 

The triennial measurement of girth in plots 7AI to 7AIV was carried 
out in May 1937. 
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The average girth increment per tree per annum for the whole plot 
from the date of formation up to the last date of measurement is given 
in the following statement : — 





Plot No. 


Girth increment in inches per 
per annum. 


tree 




1928. 


1931. 


1934. 


1937. 






■20 


•11 


•14 


•09 


7AII 




•18 


•13 


•n 


•07 


7AIII 




•23 


•22 


•19 


•09 


7A1V 




•19 


•13 


•10 


•07 



(iV.fi,— 'Only those trees registering an increase in girth have been taken into account 
in arriving at the increment figures.) 

Subject No. 32. — Correlation existing between the outer girth incre- 
ment and heartwood increment of sandal (Dharwar-Bijapur division). 

The next measurements and borings are due in 1938-39. 
Evergreen forest (Bombay sub-tropical evergreen). 

Plot No. 20—MaJiableshwar {Satara). 

The plot was originally formed in 1932 in quality I forest to study 
the effect of coppicing at different height from ground level. This 
investigation has been completed. The plot provides an interesting 
contrast to the surrounding area which was worked under the old plan 
at the same time as this was made a " type " felling for the new plan, 
tie felling for the old plan being much more drastic. 

Plots Nos. 21, 22 and 23 {l~acre each), Mahableshwar {Satara), 
formed about the same time are parallel plots to No. 20 but in 
Quality II, III and IV types of forest. Their second measurements 
were taken in January 1938. 

Sheep grazing. 

Plots Nos. 28 and 29—Bhamburda, Poona Division (South Indian 
Dry mixed deciduous forest). 

Two 1-acre plots were formed in September 1936 to study the efiect 
of sheep gracing in open forests of this type. After enumeration of all 
stock of tree species the area was handed over to the Agricultural De- 
partment for their sheep breeding experiments. 
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Phenological obesrvaiions on teak. 
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These were continued during the year on sets of 5 trees in each of the 
Panch-Mahals, North Thana, North, East and West Khandesh and 
Kanara Northern divisions, and copies of records sent to the Central 
Silviculturist. 

Enterolobium timbowa Mart. 

Last year's survival at Mahahleshwar is flourishing and has attained 
a height of 2'-8". 

Fire protection. 

In order to reduce the fire hazard in clear felled coupes where grass 
grows in profusion, the Divisional Forest Officer, East Thana, got a 
5 feet ring cleared round promising groups of teak coppice in one and 
two year old coupes. The result is stated to be very satisfactory as 
the teak coppice shoots have not suffered any appreciable damage from 
fire and are growing vigorously. 

II.— Working Plans. 

The following working plans were sanctioned during the year: — 

1. Revised working plan for the Nasik Above-ghat Forests. 

2. Working plan for the Castle Rock Fuel Supply, Kanara N. D. 

3. Revised working plan for Yellapur-Mundgod Teak High Forests, 

Kanara, E. D. 

CENTRAL PROVINCES AND BERAR. 

I.— Experimental Silviculture. 

(i) General. 

As experience is gained, it is becoming more and more evident that 
variations in the quality and composition of the Central Provinces forests 
and in the climatic and economic conditions are so great and change 
with such frequency that the standard systems of management, adopted 
so far, have failed to give the most satisfactory results. 

Thus, for the Betul teak forests, prescriptions have been evolved 
which aim at treating each type of forest according to its special require- 
ments and peculiar local conditions. In the more or less level plateaux 
on the hill-tops carrying an open, bamboodess teak forest with much 
grass, it is considered advisable to retain the best poles at the time of 

c2 
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final fellings. On the hill slopes carrying a scattered overwood of mature 
or over-mature trees, with a dense underwood of bamboos suppressing 
abundant teak reproduction, all growth including advance reproduc- 
tion and bamboos is being clear-felled, to allow the teak coppice to grow 
vigorously and thus overtop the bamboo regrowth. The open teak 
forests of the plains which are devoid of bamboos, contain scanty re- 
production, and are liable to damage from frost, are worked under 
conservative improvement fellings under which only mature and over- 
mature trees are to be removed and congested woods are to be thinned 
out. 

The following general observations in experimental plots and forests 
are of interest : — 

In Balaghat, species such as Terminalia tomentosa, Eugenia jambolana, 
Terminalia chebula, etc., which are believed to minimize frost damage 
are being encouraged in opened up sal forests in frost-liable localities. 
In Nimar, frost continues to be the most important factor threatening 
regeneration. In Raipur, it is generally recognised that rainfall is just 
sufficient to support the growth of sal in its extreme western limit. Con- 
servation of all the available soil-moisture, by avoiding undue gaps in 
the leaf canopy is considered desirable. Clear-felbngs in such forests 
have therefore been replaced by a gradual removal of the overwood, and 
the results obtained so far have been gratifying. 

(ii) Natural regeneration including coppice and root suckers. 

North Ghanda.— The object of E. P. 3 (1926) is to see if reproduc- 
tion of teak can be induced in a thinned teak high forest infested with 
bamboos by (A) annual cutting (December) and burning (April) of 
bamboos ; or by (B).fire protection. The only conclusion that can be 
drawn from enumeration of stocked squares, assuming that the sub-plots 
were initially comparable, of which there is no evidence, is that some 
seedling reproduction has been induced as a result of both the treat- 
ments. Between the two treatments, however, there is no marked 
difference. 

Betul.— The object of B. P. 12 (1931 and 1937) is to find out the best 
method of obtaining natural regeneration of teak in a bamboo-less teak 
forest. Kve sub-plots were formed in 1931 and treated as under : — 

A. No grazing, annual burning. 

B. Grazed, annually burnt. 

C. No grazing, contour trenched at 0' interval 

D. Grazed, trenched as 0. 
B. Untreated. 
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No reliable data regarding initial comparability or progress of regenera- 
tion since 1931 were maintained. Observation in 1937 showed that 
reproduction bad not come up to any appreciable extent in any of tie 
plots, and this paucity of regeneration appeared to be chiefly due to a 
dense overwood, which was, therefore, thinned out. 

The following observations are reported from divisions : — 

BoZaoAo*.— There is no difficulty in obtaining natural regeneration 
of sal in localities where grass can be kept down by successful fire protec- 
tion extending over several years, and by light grazing or grass cutting. 
Coppice regrowth is vigorous everywhere but in some places it is liable 
to attacks by gall insects which tend to prevent straight growth. 

£handara.—lt is noticed that in the mixed forests, fellings done 
towards the end of the hot weather are harmful as many stumps are 
killed due to the separation of the living bark from the wood. 

Bilaspur. — Seeding of teak was unsatisfactory in North Raipur. 
Coppice regeneration of the important species was satisfactory in the 
worked coupes, but damage due to browsing by wild animals and to 
some extent by frost and accidental fires was noticed in some places. 

Mandla. — To induce natural regeneration of sal in the Banjar forest 
local experiments were laid out as under ; — 

(i) Two plots, one acre each, were selected. The overwood was 
heavily thinned out. One plot was fenced and the other 
left unfenced. Both were weeded in July and November. 
The resulting regeneration in both is excellent but the shoots 
in the unfenced plot have been badly eaten by chital. It 
is generally the large shoots, that are damaged ; the small 
whippy ones are left practically untouched. 

(ii) In compartment 637, a plot of 2| acres with sal coppice shoots 
was fenced (cost Rs. 80) and weeded, with the result that 
the shoots are coming straight up. The neighbourhood of 
this plot has also been weeded with very good results, but 
some of the shoots have been damaged by deer. 

(iii) An area of two acres was clear felled, burnt and planted up 
with sal seedlings and fenced. The clear-felling and burning 
have proved a complete failure, all the seedjings having 
died back. (The cost was Rs. 38.) 

(iv) In 1936, five acres were clear felled and fenced. Frost haa 
killed back the seedlings two years running, inspite of the 
fact that damaged shoots were cut back each year. This 
and the previous experiments go to show that dear felling 
must be abandoned once and for all. 
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Nagpur- Wardha. — Trials made to induce root-suckers from Terminalia 
tomerttosa by digging 1' deep circular trenches round the trees and 7' 
away from the trunk proved a complete failure. 

Nimar.—Hardwickia binata regenerates well both from seed and cop- 
pice but is grazed with avidity. Anogeissus latifolia is similarly 
damaged, but whereas the former is hardy enough to withstand grazing 
the latter is being gradually eliminated. 

North Chanda. — 'Regeneration of Pterocarpus marsupium is very 
scanty even in areas with a large proportion of mature trees. The 
coppice regrowth of teak however is very rapid (40' high, and 20" in 
girth in 10 years), especially from small-sized stumps. 

Raipur. — Clearfelled areas in the sal working circle have been well- 
stocked with coppice shoots but the bulk of these though superficially 
well-shaped are unsound due to frost attack and will not produce boles 
which could be cut into sleepers. These will however admirably serve 
the purpose of a shelterwood which will enable the natural regenera- 
tion that is struggling underneath to develop without getting frosted. 

Saugor. — Coppice regrowth of Anogeissus pendula in the Ramna 
reserve is not very promising. 

(iii) Seeds. 

Seed supply. — The year under report was one of the poorest teak 
seed years on record and considerable difficulty was experienced in 
meeting the demand. 

Seed pre-lreatment. — To hasten germination of some of the obdurate 
species like Poinciana regia, certain Cassias, Guaiacum officinale, etc., 
the seeds were treated with concentrated sulphuric acid for 5 and 10 
minutes, with good results. 

(iv) Nursery Work. 

SilvicuUurisC s Experimental Forest.— A small forest, in which is 
situated the 1 acre Ornamental Tree Nursery, has recently been placed 
at the disposal of the Silviculturist for experimental work. The follow- 
ing experiments have been started therein : — 

(i) Heredity trials with solid Dendrocalamus strictus to see— 

(1) If seed from such culms produce solid culms. 

(2) If rhizomes from clumps with most of the culms solid, 

produce solid culms. 

(ii) To find out if Chlorophora exceisa can be successfully grown 
in the forests of this province. 

Some seed from Uganda, received from Silviculturist, Forest Research 
Institute, Dehra Dun, was tried at Chikalda, Pachmarhi, Supkhar and 
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Nagpur. At the first three centres the seed failed to germinate. At 
Nagpur 600 seeds were sown broad-cast on a prepared bed on 1st Octo- 
ber. Germination commenced on 22nd October and was over by the 

29th. Only 21 seeds germinated. 

Balaghat. — A temporary nursery was made at Dhansua where 4,600 
teak, 800 Dalbergia latifolia and 700 Ougeinia dalbergioides * dona ' (leaf 
cup) plants were raised at a cost of Rs. 32. In the Forest School nursery 
15,000 ' dona " plants of teak, Dalbergia latifolia, Acacia catechu, Eucalyp- 
tus spp., Cassia siamea, Lager stroemia flos-reginae, Anacardium oca- 
dentate and Artocarpus integrifolia were raised. A number of these 
were sold and some given away free for Coronation planting, etc., and 
the total revenue from the nursery was Es. 400. 

Bilaspur.— Numerous plants were raised at the Deopur nursery, 
mostly in beds for stumps, and some in " donas ". The species were 
teak, Dalbergia sissoo, Dalbergia latifolia, Pterocarpus marsupium, 
Gmelina arborea, Ougeinia dalbergioides, Cleistanthus collinus, Bamboo, 
and Cassia spp. 

North Chanda.— Nurseries at Ghantachowki, Moharli and Rambagh 
supplied all the stumps required for new plantations and replacement 
of casualties. The root system of most of the pricked out seedlings gets 
deformed and consequently they do not make good stumps. Pricking 
out is therefore to be discontinued. 

Saugor. — Seeds of teak from Nilambur, Allapilli, Bori and Ramna 
forests (one maund of each), Pongamia glabra, Cassia siamea and 
Eucalyptus citriodora were sown broad-cast in separate lots in the Ramna 
nursery with the following results. Germination of teak seed from 
outside was on an average 50 per cent. (Nilambur poorest and Bori the 
best) ; Pongamia glabra 60 per cent. ; Cassia siamea in donas, 80 per 
cent, and Eucalyptus citriodora in donas, 40 per cent. 

Yeotmal. — From the Umerda nursery 200 seedlings of Dendrocalamm 
strictus were transplanted over an area of 85 acres, in pits, at a total 
cost of Rs. 18, in June 1937. About 62 per cent, plants survived. These 
were mulched in the hot weather. Plants put out on sloping ground 
and under shade were more vigorous. 

Besides, small nurseries were maintained in several divisions, 
(v) Artificial regeneration including agri-silviculture, 

(a) Plantations. 

The important plantations made during the year are detailed below : — 

Balaghat. — 7 acres of mixed forest were olear-felled and planted up, 
12' x 12', with a mixture of teak, Dalbergia latifolia and Ougeinia dalbergi- 
oides ' dona ' (leaf cup) plants in prepared pits, 6*X6*. The plants are 
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reported to be doing well. 5 acres of forest containing Bambusa arundi- 
nacea were clear -felled and planted up with teak and Dalbergia latifolia 
* dona * plants. Plants were weeded in the cold weather. Total cost of 
formation was Rs. 25. 

5§ acres of the school forest were clear-felled, staked 6'6'x6'6', 
and planted in July by the students with teak ' donas' (1,430), teak one- 
year stumps (1,430), Dalbergia sissoo * donas' (575), Cassia siamea * donas' 
(1,155) and bamboo seedlings (1,160). 

Bilaspur. — 23 acres were clear-felled in January 1937, felling 
debris (no bamboos) spread and burnt in May. 6,700 one-year old 
teak stumps put out 12' x 12' in the third week of June. Results have 
been fair with average height, in March, 11*2* — -maximum 30*. 

21 acres of Central Provinces III quality mixed forest with scattered 
teak were clear-felled in January 1937, and debris including bamboos 
spread and burnt in May. 6,150 three-months old and 6" high teak 
' dona ' plants were put out 12' X 12' on 22nd and 23rd June. Weeding 
was carried out as necessary and casualties were replaced ; results have 
been good, average height in March 1938 being 30* — maximum 92*. 

A small experimental plantation was made with Dalbergia sissoo 
and Dalbergia latifolia ( dona * plants on sandy soil with almost no tree 
growth. Results have been good for sissoo, average height 10'9* 
— maximum 30* but not very satisfactory for Dalbergia latifolia, the 
average height being 6* — maximum 16*. 

In Tenduehua felling series, 4,450 teak stumps from one-year old 
seedlings were put out, 12' x 12', towards the end of June and weeded 
as necessary. In March the average height was 10*3* and maximum 47*. 

The cost of formation amounted to about Rs. 5 per acre, which is 
much less than at Nilambur. 

Mandla. — In 2 acres of a blank area in sal forests sal seedlings are 
reported to have been transplanted and fenced. 

North Chanda. — 10 acres were clear-felled and debris burnt in May 
1937. One chain wide strips were planted 9'x9' t with stumps of teak, 
Pterocarpus nwrsupium, Albizzia lebbek, Chloroxylon swietenia, Lager' 
stroemia parvijlora, Cliestanthus collinus, Dalbergia sissoo, Moras alba, 
etc., in July. The area was weeded twice when casualties were 
replaced. Lagerstroemia, CUestattfkus and sissoo failed, but others are 
doing well. 

Saugor. — Pongamia glabra seed was sown in 2,475 pits and nearly 
14,000 teak stumps, 270 Eucalyptus and Cassia siamea, and 170 other 
seedlings were put out in suitable places over the entire coupe in July 
1937. The result was a complete failure which is attributed to the 
growth of rank grass. 
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South CAarwfct.— 303 acres were planted, 12'xl2', with about 86,000 
stumps and 22,500 seedlings of teak, after clear felling, exploitation 
and burning at a cost of Rs. 1,350. Eradication of Mucuna prurita and 
weedings were carried out in October and December. 

Small plantations are being made annually in several divisions. 
Failures reported from several centres appear to be chiefly due to the 
unsuitability of the locality or faulty technique. 

Pollinidium angustifolium Plantation (sabai grass). — Experimental 
plantations are being made in Betul and Chhindwara. 

(6) Agri-silviculture. 

Very successful agri-silvicultural work is reported from Yeotmal. 
The agri-silvicultural work done during 1937-38 is detailed below : — 

Amraoti. — 69 acres of babul bans were under regeneration at the 
commencement of the year and another 71 acres were taken up during 
the year. Santalum album seed was dibbled under 60 bushes of Zdzypkus 
jujttba:, Zizyphus xylopyra and Gymnosporia montana ; results were 
disappointing. Sandal seed was also sown in the Mehadari forest, 
30 per cent, of which germinated. 

Mdgkat. — The coffee plants are growing satisfactorily in areas leased 
out to the Roman Catholic Mission. Some areas covered with Lantana 
were given out to forest villagers for a period of three years for cultiva- 
tion, on condition that they would plant cuttings of various forest trees 
between the lines of field crops. As far as the eradication of Lantana 
goes the method has been a great success but planting work has been 
neglected. 

West Berar.—Teak sown in all the three localities failed completely 
probably due to very late (July) sowings. Other speeies tried were 
Acacia arabica, Gmelina arborea, AUtizzia lebbek, Pongamia glabra, Anogeis- 
sus latifolia and Dalbergia laiifolia. All germinated satisfactorily except 
Anogeissus. Azadirachta was badly browsed as also Gmelina, Albizzia 
and Dalbergia to some extent. 

Yeotmal. — 23,000 te&k stumps and 3,000 seedlings were put out in 
gaps in plots 1 to 9 at Pandhardevi. The plots are now fully stocked. 
Teak occurring in Acacia catechu lines was freed, and Acacia arabica 
heavily thinned and pruned. 

Half acre patches in each of the 18 plots at Borwadi were clear-felled • 
in April, burnt in May and thoroughly cross-ploughed soon after. One- 
year old teak seed, which had been left in white ant nests for a month 
was sown on 31st May. Germination commenced in the first week of 
July and progressed satisfactorily. Gaps in the lines were filled up by 
transplanting superfluous seedlings from the previous year's plots. A 
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total area of 27 acres has thus been successfully regenerated in the last 
three years. 

Agri-silvicultural work at this centre was commenced in 1925, and 
the experience gained at this centre is summarised below : — 

Agri-silvicultural work should be undertaken only in localities where 
land-hunger is intense and cheap labour is readily available. The soil 
should be fairly rich and well-drained so as to yield a good harvest and 
eventually a good forest of at least Central Provinces IVa — quality. 
Cultivators should not be given more than 10 acres apiece. As a large 
outlay is involved in clearing the site and for subsequent weeding opera- 
tions, fairly well-to-do tenants prove more successful than poorer ones. 
It is necessary to cross-plough the land in order to remove root stocks 
of trees and other herbage as this is not possible after the tree species 
have been introduced. Therefore during the first two or three years 
of the lease the cultivators should be allowed to grow only field crops. 
The obnoxious perennial grass Ischaemum pilosum can thus be com- 
pletely exterminated. Forest species should be introduced in the 
third or fourth year and tended during subsequent years. 

By far the most suitable species for the better soils is teak and Aca- 
cia catechu for the comparatively poor soils. Teak can be easily intro- 
duced as stumps from one year old seedlings. A nursery of about 1 
acre for 500 acres to be planted up is enough and should be started in the 
third year of the lease to get stumps ready in the fourth year. But 
should it be found more convenient to grow a crop by direct sowings, 
teak seeds kept in white ant nests for a yeaT after collection should be 
used as these germinate readily when sown thickly in lines a few days 
before the monsoon sets in. 

Germination of the seed is not very good in the first year, but if the 
seed is left undisturbed much of it germinates in the second year. Aca* 
da catechu seed should be sown after the rains have well set in. Ger- 
mination is as a rule-good and replacement of casualties is not necessary. 
61 acres of fairly well stocked mixed forest of Central Provinces IVa 
to III quality was clear-felled at Kinwat in January 1937. The cut 
material was collected in small heaps on the big stumps in February 
and burnt in April-May. The soil was throughly cross-ploughed and 
harrowed- Weathered teak seed was sown in lines 6' apart towards 
the end of May. Two lines of cotton seed were sown between the teak 
lines. The plots were weeded in August, September and October. These 
operations have cost nothing to the department and in fact yielded a 
small profit. 

The rab-cum-taungya method of restocking described above is pro- 
ving very successful and may with advantage be tried in other divisions 
where agri-silvicultural work is in progress. 
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(vi) Reclamation, afforestation and arboriculture. 

Reclamation.~bi the Pinus longifolia plantations, at Supkhar, in 
which sal roots were not grubbed out at the time of formation, the over- 
head cover of the conifer is helping the sal saplings to establish them- 
selves indicating that heavy shade does act as a successful frost-screen. 

Of other areas open to reclamation, extensive blanks in sal forests 
are gradually being stocked by root suckers of Diospyros melanoxylon, 
and the numerous hills in Berar which have become bare as the result 
of heavy grazing. 

Afforestation.— Several areas along the main rivers of the province 
are gradually getting denuded due to gully-erosion. The scrub jungle 
forming part of the catchment area of the Telinkheri lake in Nagpui 
is being placed in charge of the Silviculturist for afforestation with 
more suitable species. 

Arboriculture.— Arboricultural work is primarily the concern of the 
Agricultural Department, The part played by the Forest Department 
only consists of propaganda to make the public conscious of the neces- 
sity for a picturesque environment for its general well being, and to 
afford the necessary facilities to attain this — in other words, to make 
the people tree-minded. 

The Silviculturist has started a small nursery at Nagpur, where 
suitable plants of ornamental, flowering and shade trees, indigenous as 
well as exotic, are being raised and offered for sale at cost price, 

(vii) Tending. 

(a) Thinnings in young teak — a suggestion. 

The coppice regrowth of teak in clear-felled areas is extremely irregu- 
lar. Variation in size is primarily due to the varying vigour of the 
parent stools of seedlings, saplings, poles, mature and overmature trees. 
Grade-thinnings, which have crown classification as their basis, are 
impracticable. Similarly the extremely varied nature of the crop pre- 
cludes the possibility of purely mechanical thinnings. 

A new method of thinning has been worked out to suit these types 
of forest. It is based on what are known as Freidurck-forstung (Free 
thinnings), or to use a more expressive phrase, individual stem «% 
viculture. It is applicable to any young teak forest without regard -fjjjf 
its quality, age or stocking density, although the ultimate aim is & 
obtain a uniform mature crop. ^. 

It should be possible to find out, roughly (by reference to any suitable 
yield table if available, or by personal experience) how many uniformly 
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spaced elite atoms should be left at the first thinning so that when pro- 
perly tended they will yield the requisite number of trees at maturity. 
It will be found that this number will generally be between 3N and 4N 
for the low forests and between 4N' and 8W for the high forests where 
N & N' represent the numbers at maturity. 

Having obtained a rough idea of the number of elite stems the (ap- 
proximate) average diameter of the trees of the top-height class, i.e., 
the predominant and eodominant trees as adjudged from their heights 
compared with those of the neighbouring trees should also be determined. 
The number of elite stems to be retained for this average diameter should 
next be estimated by observations or checked against a suitable yield 
table. The double check will give a fairly accurate idea of the number 
of elite stems to be retained at the first thinning. From the number 
thus obtained the average espacement should be worked out from the 
formula*, — d 2 -— § |, where d is the distance between adjacent trees, A 
is the area and N is the number of stems. Once the value of d is 
obtained in this manner, the thinning operations become more or less 
mechanical. 

Observations made so far justify the following tentative conclusions : — 



Species of climbers. 


Success under above 
treatments. 


Remarks. 




(i) 


(") 


(iii) 




Acacia cae^ia <k A.pennaia 
Bauhinia vahlii 


Nearly 

100% 

nil 


Partial 


* a 

Slightly 
better. 


In North and South 
Chanda. 

When climber is very 
thick much deeper 
digging required. 


Bvteasuperba . / 


75% 


90% 


«• 


In North Chanda. 


CalffcopUrig jloribwnda . 


95% 


100% 
(90%) 




Do. 

(In South Chanda.) 


Combretwn decemdnm 


.. 


100% 


• • 


In South Chanda. 


Cryjttolepi* Imchanani 


«• 


Nearly 
«0% 


•• 


Do. 


MitteOa avntmiata . 


., 


100% 


• • 


Do. 


Zisvphua oen&pUa (a thorny 
shrub). 


•• 


100% 


* • 


Do. 



* or d'=50, 312/N (approximately) where d gives the distance in feet. The 
formula assumes that the trees are situated at the vertices of equilateral triangles which 
is a better approximation to natural conditaoai than the assumption that trees occur at 
the comers of squares. 



372 



41 

(b) Climbers and Weeds. 



Climbers.— The five-year climber cutting programme prescribed in 
many plans has not been found satisfactory as whenever the cover 
is open this results in the climber growing with greater vigour after 
cutting. Attempts are therefore being made to discover a more effec- 
tive and yet inexpensive method of eradicating the moat destructive 
climbers or at any rate keeping them in check. Experiments are being 
conducted in several divisions. Experience gained up-to-date is sum- 
marised below : 

The most destructive climbers are : — 

Acacia caesia, Acacia pennata, Bauhinia vahlit, Butea superba, 
Calycopteris fioribunda, Cambretum decandrum, Gryptokpis 
buchanani, Mittetia auriculata, Mucuna pruriia and Zizyphus 
oenoplia. 

The effects of three treatments have been studied, viz. — 

(i) Cutting 6* below ground level and covering loosely with earth. 

(ii) Cutting as under (i), but ramming earth firmly over the stump. 

(iii) Cutting as above, smearing the cut surface with kerosine and 
tar and then firmly ramming earth over the stump. 

The following are only tentative conclusions and the experiments are 
heing continued to obtain conclusive results. So far, treatment (i) kills 
only a few species, whereas (ii) gives extremely satisfactory results. 
There is practically no difference in the cost under these two treat- 
ments, but (iii) is definitely more expensive, 

A feature of the year was the excellent climber cutting work done 
by forest guards while patrolling their beats. 

Weeds {Lantana aculeata). — In accordance with the prescriptions 
of the Melghat working plan, Lantana was pulled out in the rains of' 
1935 and 1936 with the help of elephants in coupes I & II at a cost of 
as. 12 per acre. In 1937, Lantana was first burnt and then uprooted 
with the help of elephants, at a considerably lower cost of as. 6 per acre. 
But subsequent observations show that such treatment is not only an 
expensive operation but it also does not exterminate the pest, which 
reappears soon after with sufficient vigour to retard seedling reproduc- 
tion. On the other hand it is observed that Lantana has almost com- 
pletely disappeared from fire lines as a result of successive burns. 

(viii) Mixtures. 

Increasing attention is being paid to the retention of miscellaneous, 
soil-sheltering species in teak plantations. Dalbergia latifoUa and 
Ougeinia daibergundes are so utilised in Balaghat. In Bilaspur, trials 
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have been made with Dalbergia latifolia, Pterocarpus marsupium, Gtnelina 
arborea> and Swietenia ■makagont but the results have been somewhat 
disappointing. The failure of these species is chiefly attributed to their 
slow growth and susceptibility to browsing. Better results are likely 
to be obtained by increasing the espacement of teak from 6' X 6' to 
12'xl2' and thus allowing sufficient space for the coppice regrowth, 
which is comparatively fast growing, to become established. Suitable 
species from among this miscellaneous regrowth could then be favoured 
in subsequent cleanings to obtain a desired mixture. The common 
bamboo (Dendrocalamus strictus) can grow under the shade of teak, is 
readily saleable, and is capable of growing into a soil-sheltering under- 
storey. Trials have shown that this can be introduced by patch sowings 
and attempts are therefore being made to extend these operations. 

(ix) Under planting. 

Experimental planting of teak and other species under a complete 
canopy of mixed forest was carried out over an area of four acres in 
the North Chanda division for the third year in succession. Observa- 
tions in 1935 and 1936 plantations show that naturally the plants under 
shade are weak and lanky as compared with those in the open but the 
survival percentage is very high and the plants retain their leaves 
longer. Any deductions at this stage would be premature. 

(x) Silvicultural systems. 

In Amraoti, opinions seem to be divided as to whether understocked 
areas, containing teak or other species, should be subjected to improve- 
ment fellings, or to clear-felling and subsequent replacement. 

In BUaspur, experimental clear-fellings in sal regeneration areas show 
that such operations are unsafe as frost is a serious factor to be contend- 
ed with. Retention •; of a shelterwood is therefore advocated. The 
extent of cover retained will depend upon the susceptibility of the 
area to frost. 90 to 120 trees per acre ranging in girth from 1' to 3' 
are found to afford ample cover in average localities. 

In Soshangabad, the shelterwood system of regeneration is being 
replaced in frost liable areas by improvement fellings under which suffi- 
cient overwood is being left to provide protection against frost. 

In Melghat, the teak forest taken up for conversion is too young 
and much young and middle aged growth is being sacrificed by adopt- 
ing a short rotation of 60 years. 

In North Chanda, the advance cutting of bamboos to prevent the 
suppression of teak coppice after clear-fellings is silviculturally quite 
successful, though expensive. Established regeneration of Pterocarpus 
marsupium does not occur, and clear-fellings are resulting in the gradual 
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disappearance of this valuable species. As a safeguard, therefore, all 
sound trees up to 3' girth are being reserved. Experiments to intro- 
duce the species artificially are also being made. 

In Saipur sal forests, which are seriously damaged annually by 
frost, the uniform system is hardly suitable : reservation of a shelter- 
wood to protect the young regeneration for a considerable time is indica- 
ted. 

In Saugor, clear-fellings in the regeneration areas of the Kamna forest 
have been disastrous owing to severe frost damage to the young crop* 
The system of High Forest with Reserves under which a cover in the 
form of promising poles can be retained has therefore been prescribed. 
To save costs on subsequent weedings, advance planting in areas 
devoid of regeneration has also been resorted to. 

(xi) Miscellaneous. 

Fires.— Most of the fire lines in Balaghat are too narrow to stop a 
conflagration sweeping up a hill and there is little doubt that such fires 
take a heavy toll of sal reproduction and result in a retrogressive succes- 
sion to a savannah type. 

In Hoshangabad, to minimise damage from fires there is a growing 
tendency to admit grazing in regenerated areas as soon as the tree species 
have grown to a size when they cannot be damaged by cattle. In North 
Chanda division, the number of fires in recently regenerated crops has 
increased due perhaps to incendiarism. 

Frost.— Mi. Harlow, Conservator of Forests, has recorded his impres- 
sions on the causes of frost damage and suggested certain remedies, in 
an article published in the Indian Forester for January 1937. The 
Provincial Silviculturist has also suggested in a small note (Indian Fores- 
ter, 1937, pp. 578-79) a possible method of preventing frost damage 
.by inducing the circulation of stagnant cold air by cutting a series of 
strips across frost-liable depressions, and running in the direction of the 
prevailing wind in the locality. 

(hazing : Experimental work. — The grazing plots in Saugor and Yeot- 
mal were maintained and the data from the latter were analysed by the 
Central Silviculturist, Dehra Dun, The analysis shows that the 
divergence in the yields under identical treatments is so great as to have 
completely swamped the effect due to treatment alone. It is not pos- 
sible to deduce any reliable conclusions regarding the optimum grazing 
incidence or grazing-closure cycle. There have, however, been some 
definite observations of interest, viz. : — 

(i) Cassia tora, an invasive pest of the pastures can be suppressed 
after a year's closure and more or less completely extermi- 
nated after 2 or 3 years* closure. 
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(n) Andropogon contortw (Spear grass) which is disliked by cattle, 
can be gradually replaced by the palatable grass, Ischmmum 
laxum (sheda)> by repeated closures. 

(Mi) Heavily grazed pastures recover sufficiently after 2 or 3 years' 
closure and grass cuttings after the seed is shed, and that 
closures beyond 4 or 5 years instead of further improving 
the pasture actually lead to an increase of the coarser grasses 
like Anihisteria ciliata and Apluda varia. 

New experiments are about to be laid out, in collaboration with the 
Agricultural Department to find out the best method of improving the 
* Open Pastures \ i.e., areas in which the primary demand is for grazing. 

Forty acres of a permanent pasture land and 5 acres of a permanent 
grass reserve have been selected for the purpose and the preliminary 
investigation to assess the trend of variations in the locality has just 
been completed. The entire areas has been grid-surveyed, i.e., divided 
into one chain squares. 

In Bilaspur, coupes of certain felling series were opened to grazing 
of cows for a part of the year to minimise fire-hazard, as also to help 
the regeneration to get through. The results were very gratifying. 



II. — Working Plans and Statistics. 

(i) Working Plans. 

The (10-yearly) revision of the following working plans was com- 
pleted during the year :• — Yeotmal, North Eaipur, Hoshangabad, Bul- 
dana and Seoni; Besides, the revision of the Chhindwara and Jubbul- 
pore plans was". also nearing completion towards the close of the year. 

The plans of Old North Mandla, Eaipur Mixed, North Chanda, 
Ahiri Leased Range and Melghat were published during the year. Many 
detailed amendments were issued to several of the current plans and the 
grazing settlements accompanying them to bring their prescriptions 
up-to-date, and to redress reasonable grievances of the agriculturists 
in regard to grazing and extraction of certain minor products. 

(ii) Statistical. 

Sample plots. — Four new sample plots in young teak plantations 
were laid out during the year, thus bringing the total to 117. The 
sample plot data collected during the last twenty years were examined 



3™ 

with a view to find out if local yield tables for sal and teak could be 
compiled. It was found that this would not be possible for some 
time, as data for certain ages and qualities are still very meagre. Mean- 
while, two graphs have been prepared for teak plots, one showing crop 
diameter and the other crop height against age. 

Experimental plots. — Besides preliminary operations in the Nagpur 
pasture experiments, mentioned before, the only other important 
investigation started during the year was a detailed experiment in Nag- 
pur-Wardha division to determine the best method of tapping Sterculia 
urens trees for their exudation known in trade as gum Kareya. 196 
trees are being tapped at fortnightly intervals to study the effect on the 
production of gum of : — 

1. 4 kinds of blazes, viz., (!) notches with axe or chheni, (2) hori- 

zontal or slanting slits, (3) oblong blazes and (4) triangular 
blazes. 

2. Aspect. 

3. Girth of trees. 

4. Continuous tapping and tapping in alternate years. 

Tapping commenced in October and was stopped in June. The 
figures of yield of gum have been sent to Dehra Dun for analysis. It 
was noticed that the gum is eaten with avidity by moukeys. 



III.— Miscellaneous. 

The office of the Silviculturist was held by Mr. K. P. Sagreiya, Deputy 
Conservator of Forests, throughout the year and he toured for 101 days. 
The post of the Assistant Silviculturist remained vacant. 

A number of photographs were added to the collection during the 
year. All important publications were ledger-filed by cross references 
or insertions of cuttings. A manuscript catalogue for the provincial 
forest library is nearing completion. 



COORG. 

I. — Experimental Silviculture. 

Seeds. 

Germination test of Santalum album.— Seeds with pulp and without 
pulp were sown in nursery beds in the 3rd week of May 1937 ; the latter 
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germinated much more than the former, their corresponding percentages 
of germination being 71 and 23 respectively. This corroborates the 
previous year's results. 

Now it is the practice in Coorg to remove the pulp of seeds before 
sowing in all sandal regeneration operations. 

Germination test of evergreen species.— Seeds of Hopea parviflora, 
Cedrela toona and Dysoxylum malabarioum, sown in nursery beds at 
Makut, failed to germinate owing to unfavourable weather conditions. 
Flowering and fruiting oi evergreen species was generally bad during 
the year. 

Sagerea, — Of the seed received from Dehra Dun the first 200, sown 
in nursery beds at Makut on 22nd June 1937, proved a complete failure. 
A second lot of 100 seeds were again sown on 4th January 1938 and the 
bed was watered daily. On 7th March 1938 four seeds only germinated, 
but the seedlings died immediately after. 

Oil palm (Ekeis guinemm).~-$l§ seeds were sown on 2nd March 
1937 at an espacement of 6"x6* in the nursery at Makut. Germina- 
tion commenced on 3rd May 1937, and was 68 per cent, by 5th July 1937. 
Germinating seeds were transferred to nursery beds where they were 
planted at an espacement of 12"xl5", and the seedlings came up well. 

Tung {Akurites fordii and AUuriles montana). — The results of 
germination for 1937 and 1938 are given below : — 





1937. 


1938. 


locality. 


AIKUR1TB8 rOBMI. 


AmmrE8 

MONTANA. 


ALKtrKiTEB rosvn. 


ALF.7HITES 

MONTANA. 




Seeds..' 

»OWB,-> 


Germi- 
nation, 


Seeds 
sown. 


Germi- 
nation. 


Seeds 
sown. 


Germi- 
nation. 


Seeds 
sown. 


Germi- 
nation. 


lygoor . 
Meenkollf . 
Atnniale . . 
TittfmatM 
Iranian i . . 
Bulecove . 
Hagerhole 


836 

800 
576 
624 
408 

800 


Per cent. 

58 
66 
64 

75 
66 

78 


532 
640 
288 
432 
288 
560 


Per cent. 

69 
50 
50 

12 
29 
25 


1,000 
1,000 
1,000 
1,000 

1,000 


Per cent. 

55 
58 
40 
25 

62 


1,000 
1,000 

1,000 
1,000 

1,000 


Per cent. 

38 

28 

13 

9 

83 


Total . 


4,044 


68 


2,740 


40 


5,000 


48 


5,000 


24 



Both in 1937 and 1938 the percentage of germination were better 
in tbe case of Aleurites fordii than Aleuriies montana. 
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Germinating seeds were transferred to baskets and in all 3,854 basket 

plants were raised during the year, 1,533 basket plants were planted 
out in the field over 12 acres and 1,210 basket plants were supplied to 
outsiders. 



Sandal regeneration experiments. 

Propagation centres and individual basket fences, — No new centres 
were opened during the year. £69 propagation centres and 674 basket 
fences of previous years were maintained. There are plants in most of 
the centres and the best plant measured 11' 6* in height and the mini- 
mum was about 12", the latter being mostly replacements during the 
year. 



Artificial regeneration. 

Results obtained from 3 years* experiments carried out during 1935, 
1936 and 1937 on pre-monsoon stump-planting at fortnightly intervals 
starting from the middle of April and continuing till the beginning of 
July have indicated so far that the best date for stump planting in Coorg 
lies between the 25th April and the 10th May. The survival and height 
growth of those plants put out on 15th April, 1st May and 15th May were 
decidedly better than those put out after 15th May — the superiority 
having been maintained in the 2nd and 3rd years also. 

Experiments in Nagerhole and Devamachi where stumping and 
sowing were done at stakes on different dates indicate that early 
sowings have given a fair percentage of germination at stakes than 
those sown late in the year, the percentage varying from 52 to 10. 
The height growth of plants was also better in early sowings, but cannot 
be compared with plants raised by stumping where the survival 
percentage is much higher and the height growth is almost double. 

The method of raising Teak plantations in Coorg has now changed 
from the old practice of sowing at stakes to early (pre-monsoon) stump 
planting. 

Effect of taungya (kumri) crops on the growth of teak in a plantation.^ 
The experiment in Devamachi 1936 area with cover crops of paddy, 
ragi (Eleusine coracana) t dal (Cajanus indicus), and Tephrosia (with 
controls for eaoh) was under observation. Details of percentage of 
survival and mean height at the end of the 2nd growing season indicate 
that in many cases the percentage of survival and mean height growth 
are better in the control. The height growth of plants in the plot 
lurried with raai (Eleimnt coracana) is poor, 

P3 
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This corroborates the previous year's results about the retarding 
effect of the field crop on teak. 

Best planting distance of teak and its effect on ike height growth of teak 
plants.— (a) Observations in experimental plots Nos. 27 and 35 in Nager- 
bole and Devamachi 1935 areas were continued. Three espacements 
•were introduced, i.e., 6'x6', 4$'xi£' and 3' X 3'. As this experiment 
is a long term one, it is yet too early to offer any remarks. 

(b) This year another experimental plot was opened in Devamachi 
1938 regeneration area and the above three espacements were intro- 
duced. The area has been successfully stump planted with teak. 

Cover crop : (a) Tephrosia Candida (Boga) introduced in the 2nd 
year of a teak plantation (E. P. Nos. 24 and 51, Nagerhole and 28, Kal- 
halla). — These areas were dibbled with teak and kumried in the 1st year 
of formation and Tephrosia introduced in between teak in a quincunx 
manner in the second year. Casualties were not replaced. In all 
centres the growth of Tephrosia was good and these were cut back to 
allow teak to grow uninterrupted. 

A eareful scrutiny of the results obtained so far (including 1938 
measurements) reveals that the percentage of survival in all cases is 
better in the control than in the Tephrosia strip. As regards develop- 
ment of plants it is noticed that the height growth of plants in Tephrosia 
strips is better in the experimental plots in 1934 areas, whereas in 1935. 
area the growth of plants is better in the control strip. 

The plants in the Tephrosia strip are lanky and those in control are 
stout and slightly branchy. There is no lantana or other woody 
undergrowth in the Teplro&ia strip and the floor is fairly clean. 

It is indicated that if Tephrosia is introduced after giving a good 
start to teak it keeps down weedgrowth and maintains a fairly clean 
floor, and the teak plants are less branchy developing clean stems. 

(6) Tephrosia was sown in grassy and non-grassy areas in the third 
year of a plantation to study its effect on grass and development of teak 
(E. P. No. 56, Nagerhole) :— 

The results are as follows :— 

Germination of Tephrosia was poor and the development of those 
successful was also not satisfactory. Hence it is difficult to draw any 
conclusion from this experiment. 

To compare the effect of the following on the development of teak in the 
first year of formation : — (a) Stumping and weeding ; (b) stumping and 
scraping ; (c) stumping and humri with ragi (Eleusine coracana) ; 
(d) sowing and weeding ; (e) sotving and scraping ; and (f) sowing and 
kumri with ragi (Eleusine coracana).- — In the strips where weeding and 
scraping was done, no other treatment was carried out during the year, 
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In the bit kumried with ragi some backward plants were weeded and 
woody nnder-growth interfering with teak were cut down. Measure- 
ments of plants in the plot opened in Ammale 1936 area, Fraserpet 
Range, were recorded and abbreviated results are given below : — 



Locality. 


E. P. 
No. 


Treatment. 


Per cent. 
of 

survival. 


Mean 

height 

in inches. 


Remarks. 


Ammale 1936 area 


45 


Stumping and 
weeding. 


96-4 


83-93 


After two grow- 
ing seasons. 






Stamping and 
scraping. 


96-5 


105-44 








Stumping and 
humri ragi. 


93-6 


49-47 








Sowing and weed- 
ing. 


95*5 


70-78 








Sowing and scrap- 
ing. 


92-7 


79-00 








Sowing and humri 
ragi. 


92-7 


12-61 





Stumping has given best results both in survival and height growth. 
The growth of plants in scraped strip is very good. Even in the strip 
sown the growth of plants in scraped bit is better than the other two. 
This indicates that stumping is good, and also that scraping in lines 
assists the development of plants to a great extent. Further it is observ- 
ed that the taungya crop of ragi is found to retard the growth of young 
teak to a great extent. 

Effect of underplanting teak areas with Dalhergia latifolia (E. P. Nos. 
37 to 39, MaUipatna). — Observations in 1933, 1934 and 1935 areas were 
continued. About 60 per cent, of the plants are established and there 
are some natural plants also coming up well in these plots. The plants 
are whippy and the best one is T high ; they are now struggling in midst 
of teak which in some cases are more than 20 feet in height. 

Effect of burning and cutting bach of teak plantation in the second year 
of formation.— Experimental plot in Nagerhole 1935 area was under 
observation. Results of height growth indicate that burning or cutting 
back or both are, after two years, all inferior to no burn and no 
cutting back. The weed growth, however, is kept down by this early 
burning, thereby freeing teak seedlings in the early stage from 
competition. 

Teak stump origin experiment.^Btum^a prepared from seedlings 
raised from Nilambur and Mysore seed origins were planted in 
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Nagerhole 1935 area (E. P. No. 25). Results of plant measurements 
are analysed below ; — 



Year of 
formation. 


Origin. 


On 28th March 1937. On 24th March 1938. 


Per cent, of 
survival. 


Mean 
height. 


Per cent, of 
survival. 


Mean 
height. 


1935 


Nilarabur 
Mysore 


87 
78 


68-37 
47-91 


86 
60 


126-26 
89-86 



The above shows that Nilambur stumps have given better results 
both in survival percentage a8 well as in height growth than stumps of 
Mysore origin. 

Teak seed origin experiment. — Seeds of Ooorg (local) and Mysore 
origins were sown on 24th April 1935 in the experimental plot (No, 24) 
in Nagerhole 1935 area. At the end of three growing seasons their 
relative survival percentages were 79 and 70 and mean heights 40* 
and 42" respectively without showing any significant difference so far 
between the two origins. 



Miscellaneous. 

To study growth of sandal in plantations mth teak as host. — The stock- 
ing and growth of sandal in experiment No. 7 of 1934 in Tittimatti is 
good with an average height of 10 feet and girth of 8 inches. The plot 
was thinned during the year. 

Sandal sample -trees have been selected in all working centres of 
sandalwood tract and their girth measurements and condition were 
recorded. Old sample trees of sandal, teak and evergreen species are 
also being maintained. 

Dehra Dun (F. R. I.) sample plots. — The Central Silviculturist with 
a sample plot party laid out, during November-December 1937, a num- 
ber of plots (about 40) to study growth increment in teak, sandal and 
evergreen species, to determine the period and the best intensity of 
thinning teak plantations along with the botanical study (by the Forest 
Botanist) in case of linear plots in Makut Forests. 

A sandal wood tree increment plot was opened at Meenkolli in older 
plantations to determine (i) the period sandal takes to reach the present 
exploitable size of 40" girth, (ii) the financial rotation and (iii) to find 
out when rot generally comes in and starts depreciating the value of the 
tree. 
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A linear plot 7 furlongs in length was laid out along Meenkolli road* 
one chain on either side, and 357 trees in this are under observation. 
The trees have been measured for girth, height and crown spread and 
the situation of each tree is also noted. - 

Linear sample plots in evergreen forests. — Two plots were laid out in 
Makut Eange to determine (1) growth increment of evergreen species, 
(2) botanical identification and (3) the differences in types of forest for 
Working Plan purposes. 

Trees V diameter and over at breast height were measured and 
2,250 such trees in one plot and 1,685 in the other were numbered with 
zinc plates. 

Sandal spike disease.— fiomt 387 attacked trees, noticed in different 
plantations or village sites were treated with Atlas and killed (and 
uprooted in a few cases). 

Sandal spike incidence in Hudgur 1928 plantation. — Except for five 
incidences in August 1936 no fresh attack has occurred. The observa- 
tion plot and sandal area in the vicinity are inspected periodically for 
spike attack and so far none could be found. 

Badabanalli sandal observation area of 1936. — This experimental 
area was maintained during the year and in plot 6, 500 bamboo seedlings 
and 500 Cassia siamea plants were introduced in July 1937, only 105 
of the former and 165 of the latter are now surviving. Regrowth of 
Lantana was completely uprooted in plot 4, and the area was success- 
fully fire protected. In November 1937 twelve cases of spike were 
noticed in plot 4. All these trees come within a radius of 5 feet and 
they may be the sprouts of the same parent tree, most probably root 
suckers. All were promptly treated with Atlas. Besides, there were 
44 incidences of spike in the adjoining sandal area and the trees were 
treated with Atlas and killed. This area is open to grazing and con- 
siderable damage is caused to sandal plants by village cattle. 

From the results of enumeration, it is observed that there is con- 
siderable increase in the stocking of sandal. The stocking has increased 
slightly in the plot where Lantana was uprooted. 

Teak defoliation experimental areas in South Coorg. — Periodical 
measurements of trees in these areas were recorded during the year. 
In Tittimatti, defoliation was noticed in all plantations and in some 
areas in a severe form. In Nagerhole, the defoliation was rather severe, 
but not so in Iraserpet and in the teak plantation at Makut. 

Gap regeneration in the Closed Working Circle (Nagerhole).— Three 
spots, each 0*3 to 0-5 of an acre, were clear felled, burnt, the gaps were 
staked 6'x6 ? and planted with teak stumps in the third week of April 
1938. 
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^tung cultivation (Aleurites fordii and Aleurites montana). — Planta- 
tions have been opened in six localities. Results in respect of survival 
percentage and height-growth are quite encouraging so far. The plants 
were measured in June this year and the best plant (A. montana) in 
Iygoor was T I" in height and A. fordii 5' 3*. The plants are growing 
vigorously. 

CHI palm area (Elwis guineensis).—An area of about two acres 
near Urti was clear felled, and rubbish burnt. Palm plants were planted 
in the 2nd week of July at an espaeement of 20'x20'. The area was 
kumried with hill paddy, casualties in palm were replaced and at the 
end of the year the survival was 51 per cent. The tallest plant is 12* 
high and the plants are not looking happy. They were shaded during 
the hot weather. 

Manurial demonstration on lung {Aleurites fordii and Aleurites 
montana).— The object of this experiment is to ascertain the response 
in growth and yield from Sulphate of Ammonia, Concentrated super- 
phosphate and Muriate of potash. 

Eight plots were opened, four for Aleurites fordii and four for A. 
montana in Iygoor 1937 area. Four treatments were applied, one being 
the control. (Fertilisers were applied on 7th June 1938.) 

Regeneration work in evergreen (rain) forests. — Experiments to study 
the survival, development and increase of natural regeneration of valu- 
able species when tended according to prescriptions of the working plan, 
and secondly to watch the survival and development of artificially 
introduced valuable species such as Hopea, Artocarpus, etc., have been 
in progress and observations were continued during the year. 

Sample strip -enumerations indicated that regeneration of Valeria 
indica, Hardwiclda'-pinnaki, Artocarpus hirsuta, Dipterocarpus indicus 
and Palaquium eUipticum is found in abundance, — Valeria being the 
predominant species. As regards artificially introduced transplants of 
Hopea, survivals of previous year are coming up well and the best plant 
is 3' 6* high. Six Burma bamboo cuttings are doing well. 

Artificial regeneration of Hopea parviflora under shade in forest open- 
ings. — Out of 530 seedlings planted in previous years 365 were surviv- 
ing, i.e., 73 per cent. A further opening was given during February 
1938 and casualties were also replaced. The plants are coming up 
well and the best plant is about 18" in height. 

FriU girdling and poisoning with sodium arsenite. — The experimental 
area (Urti coupe) was under observation during the year. Concentra- 
tions of poison used were J, £, J and tV of solution as originally sup- 
plied ; and the girth classes were 2' 6*— 4', 4'— -5' 6", 5' 6*— V and V 
and above. The poison was applied during October and November 
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1936 and in all 455 trees are under observation. So far girdling and 
application of j S concentration of solution seems to have had not 
much effect. In the other three, more than 50 per cent, of the trees 
are dead. Girths seem to be of no consideration as regards the effect. 

The natural regeneration in this area is splendid and the plants are 
growing vigorously. The gradual opening created, as a result of the slow 
process of dying of the overwood trees, appears to be the most suitable 
method for the development and increase of natural regeneration of 
valuable species in these evergreen forests. 



MADRAS. 
I. — Experimental Silviculture. 

(i) General. 

Results and indications, — Space does not permit here mentioning 
all items of work undertaken. For fuller information the " Annual 
Keport on Silvicultural Research in the Madras Presidency for the year 
1937-38 " published separately should be consulted. 

A large proportion of the work done has been small scale stage 1(a) 
experiments and routine seed germination and weighment tests. The 
most important results obtained during the year are probably : — 

(a) The extension and great improvement in the regeneration of 
dry fuel forests by the " rab " method and its combination 
with the raising of field crops (rab-cxaa-Jeumri). In many 
districts with the most unpromising soil and climatic condi- 
tions success with this kind of work is now routine and height 
growth of 2 to 5 feet in the first year is common, 

(6) Further demonstration of the great benefits obtained by soil 
working by forking in the early stages of the " rab " regene- 
ration of dry fuel forests. 

(c) In very poor areas in such forests, the successful raising of planta- 

tions for manure leaves of Cassia siamea and Poinciana elata 
and plantations for tan bark of Cassia auriculata (Avaram). 

(d) Continued success in the control of new outbreaks of the spike 

disease of sandal. 

(e) Progress towards the identification of the insect or insects res- 

ponsible for the spread of the spike disease of sandal. It 
has also been proved that it is an insect that operates at 
night and between August and November as its main infec- 
tive season. 
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(/) The conclusion of tie investigations into the best date of stum|> 

planting and best size of stumps to use for most of the im- 
portant local species. 

(g) The further collection of statistics of teak stump production in 
nurseries and the methods by which economies can be made. 
In conjunction with this is the demonstration of the fact 
that in years of shortage (due to bad seed years), undersized 
stock in the nursery can be developed into good stock for 
the following year. 

(h) The controlling of the mahogany peats by silvicultural methods 
of using shade crops and segregation is showing marked 
success. 

(i) Analysis of data for the compilation of new yield tables for 
Nilambur teak has shewn that the number of stems, basal 
area, and volume, per acre, when expressed in terms of 
" top " height are independent of age and quality ; accord- 
ingly, a table of thinnings has been prepared which will be 
of the greatest use to district officers. 



Financial aspect of sihicultural research. 

(a) Teak Plantations. — The revolutionary change in the technique 
to raising plantations by pre-monsoon stump-planting in crowbar holes 
and the improved weeding and tending methods have reduced the 
cost of formation by Rs. 10 to Rs. 15 per acre, amounting to an annual 
saving of over Rs. 17,000 in the Province. 

These improved., methods of formation, tending and thinning will 
(according to all present indications) lead to a reduction of the planta- 
tion rotation of about 10 years, which means a great increase in the 
potential value of the present plantations. 

Spike disease of sandal.— By the control operations done by the 
research staff in North Salem division during the past 5 years, an average 
annual loss of Rs. 21,000 is claimed to have been averted in one district 
alone. 

(ii) Natural Regeneration. 

By Seed. 

Experiments with ttopea parvifiora, GalophyUum etattm> t)ysoxylum 
mahbaricum and Mesua ferrea, so far show that clearing undergrowth 
and raking the soil under mother trees are not beneficial in inducing 
natural regeneration. The indication is not conolosiva yet. 
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Canopy opening over young regeneration of Hopea parvifiora was 
found to be very beneficial but produced no notable effect on Mesua 
ferrea. Further experiments with Palaquium ellipticum have been 
started. 

Experiments have been started to determine why at Nilambur some 
mature trees of Smetenia macrophyUa have a dense mass of natural 
regeneration under them while other trees produce none. Results so 
far show that seed production, seed fall, and germination are normal 
and that the seedlings survive the first hot weather. It remains to be 
seen when and why this regeneration disappears. 

Partial canopy removal over dense regeneration of Pterocarpus sania- 
Unus produced a very beneficial effect in spite of 2 years' unfavourable 
climatic conditions. 

By Coppice. 

Experiments in the dry fuel forests of Chittoor district showed that 
the ordinary operation of coppicing causes a mortality of approximately 
9 per cent, of the stools and that trimming of the stools is definitely 
harmful in such areas. 

A large scale {30 acres) experiment was done towards the effect of 
height and method of coppicing teak on the mortality of stools. It is 
of interest to note that so far mortality with this species has been 
negligible (about 1 per cent.) ; and that the main coppice shoots come 
from very near the ground level irrespective of the height of coppicing. 

(iii) Seed. 

Seed pre-treatment. — Routine pre-treatment tests were done with 27 
species. Treatment with boiling water improved the germinative 
capacity of Acacia auricutiformis, Acacia cyanophytta, Acacia baileyana, 
Acacia decurrens^ Bauhinta purpurea, Pinus longifolia and Acacia deal- 
bata but was harmful for nearly all other species tried. Soaking in cold 
water was beneficial to Gluta travancorica, Pterocarpus santalinus and 
Xylia xylocarpa, being very marked in the case of the Pterocarpus. 
Concentrated sulphuric acid hastened and greatly improved the germina- 
tion of Cassia fistula, Cassia auricukUa and Cassia marginata while 
fermenting greatly improved that of Terminalia chebula. 

Seasonal coUection. — Tests made with 10 species again showed no 
definite variations in germinative capacity throughout the fruiting season. 

Seed storage.— Routine tests were made with 33 species to determine 
the longevity of the seeds stored in different ways, {Vide results in 
the full Annual Report.) 
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Seed weighments. — Routine tests were carried out as usual. (Vide 
results in the Annual Report.) 

Sorting seed by size. — Previous years' results that the sorting of teak 
seed by size is not justified economically were again confirmed. 
Tests with seeds from small immature, normal mature, and large 
over-mature seed-bearers with 4 species showed no appreciable differ- 
ences in germinative capacity, or height growth of the resulting seed- 
lings. Large scale experimental plots have been established to test the 
effects in later growth. 

Seed origin.— There are two large scale long term experimental plots, 
each 4 years old. In the Mlambur plot, 20 of the 24 sub-plots were 
given a 50 per cent, mechanical thinning and were formed into 20 sample 
plots. This thinning at the age of 4 years is in accordance with the 
proposed prescriptions of the working plan, under revision. 



(iv) Nursery Work. 

In evergreen nurseries protection by sheltering from the very heavy 
rain of the south-west monsoon resulted in a much higher percentage of 
survivals with Artocarpus hirsiUa. In the hot weather, seedlings of 
Hopea parvifiora, Dysoxylum rnalabaricum, and Cedrela toona benefited 
greatly by shade in the nursery. 

An experiment on nursery watering in a dry fuel area showed again 
that watering Bhould first be very light until germination is over and 
increased thereafter. 

Work on different nursery methods for raising teak stumps confirmed 
previous years' results that for 1 acre of plantation at a 6' x 6' espace- 
ment, the best outturn of good stumps is obtained by sowing seed at the 
rate of 20 to 30 lbs. per standard 40' x 4' bed and doing no pricking out 
of seedlings at all. 

Further experiments also showed that if owing to a poor seed year 
and consequent shortage of stumps, the undersized stumps have to be 
used, they are best put back into the nursery beds as stumps for a second 
year. At the end of the second year some 60 per cent, (as against 70 
per cent, of the previous year) of them will have grown to the right size 
and they can then be stumped again and planted out. 

Experiments to determine whether teak nursery beds deteriorate if 
they are used repeatedly and if their fertility can be maintained by 
artificial or green manures were continued. Results so far show slight 
deterioration by the 3rd year but an increase of 18 per cent, (as against 
5 per cent, in the previous year) in the utilizable stumps produced in the 
beds manured with wood ash and leaf mould. 
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(v) Artificial Regeneration. 

(a) Mixed deciduous timber forests. 

As regeneration of this type of forest by small gaps has definitely 
failed, experiments have been started in the regeneration of such areas 
by raising a valuable crop under the comparatively "worthless shelter- 
wood. These experiments appear promising at present with a definite 
indication that under these conditions direct sowing is unlikely to suc- 
ceed owing to drip. Several valuable species have however been raised 
by transplanting or stump planting. It is however too early to give 
definite results. 

Comparison of soloing, transplanting and stumping. — Previous years' 
results were confirmed and showed that for teak, Dalbergia latifolia, 
Pterocarpus marsupium, Terminalia crenulata, Terminalia paniculata, 
Schleiehera trijuga and Artocarpus kirsuta stump planting is the best 
of the 3 methods while for Xylia xylocarpa direct sowing is to be pre- 
ferred. Pterocarpus dalbergioides and Sivietenia macrophylla do best 
by transplanting. 

Optimum season for stump planting. — The majority of the investiga- 
tions into the best date of stump planting principal species (most of 
which stump well) which have been going on during the past 6 years 
at 5 centres have now been concluded. 

Detailed results will be found in the full report but the general con- 
clusions are : — 

(a) In districts having a west coast type of climate, the principal 

species such as Tectona grandis, Dalbergia latifolia and 
sissoid-es, Pterocarpus marsupium and Terminalia crenulata 
can be stump planted before the monsoon breaks. 

(b) Except in unusually hot and dry seasons, this early stump plant- 

ing gives a sufficiently good stocking (often much better than 
early June planting) and a great gain in height growth as 
compared with normal early June monsoon planting. 

(e) Success is not dependent on what is generally considered " good 
planting weather ". 

(d) The great advantage given by the start the teak or other species 

get over weeds or field crops more than outweighs any risk 
of poor stocking, and this risk can be insured against by 
providing a reserve of plants for stumping in early June if 
the necessity should arise. 

(e) The best dates of planting each species at each centre have been 

provisionally indicated to be confirmed by further experi- 
ments, 
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District experimental work in Kurnool West division over the past 
3 years shows that teak is best stump planted about 3 weeks to a month 
before the rains set in. It is emphasized that the best date of stump 
planting is essentially a local problem and each district must do its own 
experiments and obtain its own local data. 

Stump planting — effect of age and diameter of stumps. — As previously 
reported teak stumps of 0-4* to 0'8* diameter at the thickest part gave 
the best results though stumps of 0*3" to 0-4* diameter are definitely 
" usable " in the event of shortage of the larger stumps though they do 
not give as good results. 

Work with Dalbergia latifolia again showed that 2-year old stumps 
are better than 1-year old ones and 0*2* to 0*6* diameter is the best 
range of size. For Pterocarpus marsupium -results indicate that the 
larger stumps of 0-4* to 1*0" diameter give the best results. Results 
for Terminalia crenuhta show 0*4* to 0-8* diameter to be the best size, 
and for Artocarpus Ursula within the range experimented with, the 
bigger and older the stumps the better the results. 

Stump planting — pits and croicbar holes.— Experiments in stump 
planting teak in pits and crowbar holes in Kurnool West division during 
the past 3 years have shown that pit planting gives a 30 per cent, increase 
in height growth over crowbar hole planting but no advantage in survival 
percentage. But, in districts having a West Coast type of climate, no 
advantage at all is gained by pit planting. 

Experiments in burying teak stumps when planting them compared 
with normal planting showed no differences for normal 1st June planting 
but buried stumps were definitely better in the case of pre-monsoon 
(April 1st) planting. 

Storage of stumps — teak. — Experiments again showed that stumps 
can be successfully stored for 2 weeks before planting even in an ab- 
normally bad year (climatically). 

Irrigated plantations— teah.— -Preliminary experiments in this subject 
show that irrigation by flooding (as in paddy cultivation) is more difficult 
and more expensive to do than irrigation by percolation from channels 
and gives no better results. Flooding also uses much more water. 

Experiments were continued with Swietenia macrophylla to deter- 
mine the best espacement and the best shade conditions in which to 
grow the species. The season and incidence of its 2 great pests, the 
shoot borer and the collar borer, are also being determined under these 
various conditions. Shade very definitely reduces the incidence of the 
shoot borer. 

A number of experiments were done to determine the best method 
by which to regenerate Bambusa arwndinacea and Dendrocalamus strictus, 
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So far it appears that rhizome planting is more successful than trans- 
planting or Bowing, 

A long term plot has been opened to determine whether the " figure " 

of Terminalia crenuiata (tomentosa) is hereditary. 

Casualty replacements in 2nd year teak-plantations, — Results so far 
indicate that few of these replacements survive and it is doubtful if they 
ever take their place in the main crop. 

Effect of iaungya (ponam) crops on teak plantations.— Previous work 
was repeated and shows that ** ragi " (Eleusine coracana) retards the 
height growth of the teak by 40 per cent, in the first year while " dhall " 
(Cajanus indicus) has very little effect. This retarding effect of the 
taungya crop can be greatly minimized by early planting the teak. 

Experiments were continued in the raising of semi-evergreens such 
as Artocarpus hirsuta, Cedrela toona and Hopea parviflora on areas which 
were probably originally evergreen and which through repeated shift- 
ing cultivation had gone deciduous. These experiments look very 
promising. 

Entomological work in the control of teak defoliators and on the 
pests of mahogany was done by the Forest Entomologist, Dehra Dun. 

(b) Evergreen rain forests. 

All artificial regeneration work in evergreen forests (with the excep- 
tion of experiments on raising evergreens after clear felling and burning) 
being mostly * underplanting * has been dealt with under that head. 

(c) Dry fuel forests. 

Artificial regeneration of dry fuel forests by the "rab" method is 
being done on a larger scale each year with better results as the technique 
improves. 

The greatest advance of the last few years is in the raising of these 
dry fuel species in conjunction with field crops such as ragi (Eleusine 
coracana), castor (Ricinus communis) and cotton (Gossypium barbadense). 

Results of experimental and district " rab " work show that regenera- 
tion is best raised by direct sowing with most species. The best date of 
sowing varies greatly each year and the most practical method found is 
to sow early and to go on resowing at reasonable intervals until full 
stocking is obtained. (Seed is generally plentiful and cheap.) Trans- 
planting and stump planting are in general not suitable to these species 
in this type of area. 

The following species have given excellent results: — Cassia siamea, 
Albizzia lebbek, AzadiracUa indwa, Dolichandrone crispa, Acacia sundra, 
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Albizzia odoralissima, Plerocarpus santalinus, Albizzia amara, Wrightia 
tinctoria, Zizypkus jujuba, Pithecolobium dufce, Acacia ferruginea, Pro- 
sopis juliflora, Tamarindus indica, Acacia planifrons, Acacia arabica, 
Pongamia glabra and CleistaiUhus collinus. 

A good bum coupled with soil preparation, before sowing is essential 

for this work. 

Soil working during the 1st year is very beneficial. It not only 
produces a much increased height growth but also enables backward 
plants to survive the hot weather. 

Successful work has also been done in the raising of plantation to be 
worked for manure leaves by the planting of large shoot cuttings of 
PoiTwiana elata. The same purpose has also been served by direct 
sowing of Cassia siatnea and Poitidana elata but of course such sowings 
take much longer to mature. 

Stump planting of Santalum album has given a large measure of 

success and it has also been demonstrated that sandal stumps can be 
kept in air tight tins without deterioration for 3 weeks before planting. 

Cassia auriculata (the *Avaram' bark of commerce) has been success- 
fully introduced by sowing in order to raise concentrated plantations 
of this species. Very little difficulty has been experienced even under 
the poorest conditions of soil and climate in our hottest districts. 



(vi) Afforestation. 

Experiments to examine the probability of reafforesting some of 
the more important catchment areas of the Nilgiris were continued 
and so far have 'given the following general indications as mentioned 
in last year's report' : — 

(a) The moister localities can be easily stocked with willows by 
cuttings. They are frost hardy but need protection from 
browsing. 

(6) Small, close planted, concentrated plots do better than large 
areas of open planting owing to more efficient frost protec- 
tion being possible. 

(c) Frost protection is best done by means of a complete pandal 

about 1' 6" from the ground and screened on the up hill side. 

(d) Nurse species can be raised as follows : — 

(i) Broom by sowings. 
(ii) Buddleia spp. by cuttings. 
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(iii) Ligustrum neilgherrense, Rubus moluccanus, Rubus 

lasiocarpus, Myrsine wighiii and Hypericum myso- 
rense by planting stumps got from the forest. 

(e) Tree species can be raised as follows : — 

(i) Acacia dealbata by 2 year old large transplants. 

(ii) Cupressus macrocarpa and Callitris rhomboidea by small 
transplants and these can come from the forest if 
necessary. 

(iii) Acada mefonoxyton and Eugenia arnottiana by mossed 

transplants. 

(iv) Mahonta leschenaultii by stumps and these can come 

from the forest. 

The indications of present knowledge are that a possible solution to 
the problem of afforesting the grass a reas is — (a) fencing the selected area, 
and fire protecting it by a scraped and burnt fireline, (6) selecting 10' 
square patches inside the fenced area, (c) working the soil I' to 1-J' deep 
in such patches, and removing all grass and roots, (d) sowing broom 
seed broadcast in these patches, (e) covering the broom plants in the 
patches by a pandal in the first year as this has the effect of forcing the 
height growth of the broom, (/) then leaving the patch for the second 
year to establish itself, and (g) planting under this broom other frost 
tender tree species that are intended to be raised. 

(vii) Tending, Thinning, Cleaning, etc. 

Weeding practice. — Large scale experiments were done in continua- 
tion of the work of the past few years and results again conclusively 
confirm previous years' results that the slightly beneficial effect (if any) 
of forking as opposed to mamooty scraping as a weeding method in the 
first 2 years of a teak plantation in our better teak areas is in no way 
commensurate with the extra cost of forking. 

Effect of a cover crop of Leucaena glauca on a teak plantation. — In 
an experiment in this subject the teak with the cover crop showed an 
increased height growth over that of the control teak at the end of the 
first year but this increase had greatly diminished to only 8 per cent. 
by the end of the 3rd year. The Leuccena was continuously browsed by 
deer and bison and was no use at all as a weed suppressor. 

Thinning research— teak.— AM plots in this subject were maintained. 

Bamboos. — -Experiments on the intensive tending and working of 
bamboos were continued and showed that such intensive work is eco- 
nomically justified by the improvement in the condition and yield of 
the clumps and the increased revenue obtained. 

E 
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(viii) Mixtures — Nil 

(ix) Underplanting. 

(a) Teak plantations. — All plots were maintained and new plots of 
Bambusa polymorpha were established. Experience so far indicates 
that teak plantations can be successfully underplanted with Bambusa 
arundinacea, Cephalostachyum pergracile and Hopea parviflora. Swiete- 
nia macrophylla and Cedrela toona although established suffer a great 
deal from browsing and bark stripping by deer. 

(6) Evergreen rain forests. — Experiments in the regeneration of ever- 
greens with and without a cover crop after clear felling and burning 
evergreen forest have been started and show some promise. Most of 
the work of the past few years have been in underplanting under 
various degrees of canopy. 

As mentioned previously, general results are : — 

(i) Top canopy cover gives the best results, 
(ii) Burning before regeneration produces no beneficial results, 
(iii) For most species transplanting is the best method and some 
of the tenderer species do well if mossed or basketed. 

(iv) Stump planting is not a suitable method for moat evergreens. 
The exceptions to this are Artocarpus hirsuta, Cedrela toona 
and Chickrassia tabularis. 

(v) Weeding is worth while as it gives a slight gain in height growth 

and survival percentage, 
(vi) Pitting for planting is also similarly worth while although the 
effects of pitting do not show until the second year when the 
roots -and their needs have both got bigger. 

(vii) The best date of transplanting for most species is mid June 
or early August i.e., either just before or just after the heaviest 
rain of the South-West monsoon. 

(viii) For most species the best size of transplant to use is from 8* 
to 1' high. Larger transplants occasionally do well but 
suffer heavy casualties and are not definitely established for 
several years. In the case of large transplants of Cedrela 
toona and Swietenia macrophylla insect attack is more serious 
than with small plants. 

(xi) Miscellaneous. 

Sandal Spike Disease Beseatch*—& brief summary of results so far 
is:— 

(a) Spike ie an insect-borne disease. 



383 



63 



(b) The insect or insects responsible cannot pass through a mesh of 

1/20" but can pass through one of l/4th inch. 

(c) The insect responsible operates at night and in one main season 

of August to November with a secondary season in April- 
May. 

Anti-spike operations carried out continued to be successful and 
indicate that such control measures are fully effective in the case of 
areas where only a few trees are found infected and that in the case of 
large blocks of forest where the disease has been allowed to spread for 
eome years uncontrolled the effect of the cotrol operations is to confine 
the disease to the original limits of the outbreak. 

The loss of revenue averted by the success of these control measures 
is already considerable. 

Periodicity of height ^om>$.— Indications are the same as recorded 
in last year's report. Weekly measurements showed that in deciduous 
forest the general rest period was from the middle of November to the 
middle of April. In evergreen forest and in dry fuel forest most species 
grow slowly but steadily all through the year. 

Weeds — Laniana eradication. — Experiments in the suppression of 
Lantana by underplanting it with Bambusa arundinacea were extended 
and continue to look promising. 

Large scale experiments in destroying this pest by spraying with a 
Sodium chlorate spray show that the method is the most successful and 
least expensive of any method so far tried. 

Experiments on the suppression of Eupatorium by means of kikiyu 
grass (Pennisetum clandestinum) were extended and continue to look 
promising. This work is most important in the reclamation of grazing 
areas which have been invaded by the pest. 



II.— Working Plans and Statistics. 

(i) Working Plans. 

- Five working plans were under preparation at the beginning of the 
year and 5 were completed during the year. 2 new plans were started 
during the year. 

The cost of preparation inclusive of establishment was : — 

Per acre. 

(a) Vellore East Working Plan '.* :■-; • . 3-9 annas. 

(o) Cuddapah South Working Plan . , 1*5 annas., 

<c) The NilgiriB Working Plan . . J L * 4}2 annas. 
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(ii) Yield, Volume and form, factor tables. 

During the year the Central Silviculturist, Dehran Dun compiled 
new (provisional) yield tables for Nilambur plantations. The great 
practical point that has arisen during the preparation of these tables is 
that if the number of stems per acre is plotted against " top height ' 
(instead of against age as is usually done), the resulting curve is practi- 
cally independent of quality of locality or age. 

Hence it has been possible to prepare a table of top heights and the 
corresponding number of stems per acre that should be present. 

145 sample plots representing 16 species were maintained ; 20 new 
sample plots at Nilambur to compare teak growth from different origins 
and 5 new teak sample plots in the Wynaad division were opened. 

36 Tree Increment Plots and 18 preservation plots were maintained. 

III. — Miscellaneous. 
Tours. 
The Provincial Silviculturist toured for 190 days during the year. 
The saudal spike disease research works in North Salem division were 
inspected by him and also by the Forest Botanist, Dehra Dun. 

The Provincial Silviculturist was deputed to the " Research demons- 
tration Course " held at the Forest Research Institute, Dehra Dun, in 
October 1937. 

The Forest Botanist, Dehra Dun, visited all the four linear tree in- 
crement plots which were opened during the year, and he started the 
work of tree identification in all these places. 

The Central Silviculturist, Debra Dun, also visited and inspected 
the Research Experimental works at Chandanathode Kannoth, Nilam- 
bur, Nilgiris, Emmanur, Walayar, Dhoni, the irrigated teak plantations 
at Hulical drug and/the district "rab" and "kumri" works in the Ayyalur 
range of Madura district. 

Books and Publications. 

" The note on a tour in South Bengal " is about to be published 
soon. 

The following pamphlets were written during the year by the Assist- 
ant Silviculturist and submitted to the Chief Conservator of Forests, 
Madras. 

1. A note on the cultivation of the Green wattle (Acacia decurrms) 

in South Africa and South India. 

2. A short note on Cassia auriculata. 

3. A note on the financial aspect of planting wattle {Acacia decunem) 

in the Nilgiris. 
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The results of some of the closed investigations were summarised 

and written up as pamphlets by the Provincial Silviculturist during 
the year. 

They are :— 

1. An investigation into the best date of stump planting teak (Tec- 

tana grandis) at Begur, Dhoni, and Topslip. 

2. An investigation into the relative merits of planting teak (Tec- 

tona grandis) stumps in pits and crowbar holes in areas having 
a west coast type of climate, 

3. An investigation into the best root lengths of stumps to use 

when stump planting teak (Tectona grandis). 

All the above three investigations are being published as " Indian 
Forest Records " by the Forest Research Institute, Dehra Dun. 

Besides the above, two sets of Research experiments on soil working 
in dry fuel forests (Emmanur) in Coimbatore North Division were also 
summarised and submitted to the Chief Conservator of Forests. 

Records, 

The Specific and general Ledger files now number 436 and 156 res- 
pectively. 

41 new Experimental Plots and 192 new Experimental Garden ex- 
periments were opened during the year while 11 experimental plots and 
151 Experimental Garden Experiments were summarised and closed. 
At the end of the year 106 Experimental Plots and 328 Experimental 
Garden experiments were open. 

176 Photographs were added to the collection during the year and 
the total number of photographs now ledgered is 636 under specific and 
320 under general ledger files. 

Staff. 
The Extra Assistant Conservator of Forests remained in the division 
throughout the year as assistant. The subordinate staff now consists 
of 3 Research Rangers, 9 Foresters, and 1 Forest Guard. 

NORTH-WEST FRONTIER PROVINCE. 

1.— Experimental Silviculture. 

(i) General. 

The main silvicultural problem continues to be the natural regenera- 
tion of blue pine (Pinus exceUa), and silver fir (Abies pindrw) parti- 
cularly in forests worked under the uniform system. 
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(ii). Natural Regeneration. 

The experimental plots previously laid out to ascertain the most 
suitable intensity for a seeding felling in blue pine forest have given no 
definite results and have now been given up. In their place experiment- 
al plots have been established by the Punjab Research division to 
study the effect of the following factors on blue pine seedlings : — 

(a) Grazing, — normal, controlled and completely closed. 

(b) Removal of Viburnum weed, and method of removal by cutting 

it at ground level, 2' to 4' above ground, treating it with 
Sodium arsenite and spraying it with Sodium chlorate. 

(c) Rodent damage. 

(d) Density of overwood. 

(e) Soil working. 

(/) Different aspect and soils (shale not yet included). 

Plots 1 to 4 (with 18 sub-plots) were laid out to study the factors 
affecting the progress of seedlings in the recuritment (unestablished and 
established stages) while plot 5 (with 8 sub-plots) was designed to study 
the effect of (i) grazing, (ii) removal of Viburnum by cutting or poison- 
ing, and (iii) exclusion of rodents on the influx of natural seedlings of 
blue pine. 

(iii) Seed. 

The year 1937 was a poor seed year for deodar, silver fir and chir, 
but was moderately good for blue pine. 

(iv) Nursery Workl 

In addition to the ordinary nurseries, maintained in the hill divisions, 
for re-stocking the areas felled over, a large nursery is maintained 
at Nowshera, an<l others at Cherat, Parachmar, and Malakand in the 
Peshawar Division, 'for the supply of plants required for station planting 
and the re-planting of canal banks. A large nursery is also maintained 
at Razmak for the supply of fruit and garden plants, and despite the 
unsettled conditions of Waziristan, no lees than 15,000 plants were dis- 
tributed during the year. 

(v) Arttfeid Megenemkm. 

ff Cedrw deodara.— Sowings of deodar ©» burnt patches continue to 
give marveBous results in the blue pine regeneration areas in Upper 
Skan range. The resulting crop after the first seeding felling has every 
^Doapect of being at least 5$ ; ^/^bd*,, deodar Surplus plants trans- 
Jlantei&om^ being 70-75 per 

lirtS 
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Pinus excdsa. — In Upper Siran, bine pine seed sown broadcast 
during the monsoon, after soaking in water for 48 hours, has germinated 
well, but it remains to be seen how much will survive. 

Pinus longifolia.—Dnrmg the last five years ckil plants raised in tin 
tubes have been successfully planted in Cherat Cantonment and Mala- 
kand Agency forests. But the subsequent development of the plants 
is unsatisfactory chiefly because of the unfavourable condition of the 
soil. 

Nannorhops ritchieana.— Experiments on the propagation of this 
species, both by sowing in interrupted channels and planting of off -sets 
without artificial irrigation, were carried out in Jarma sample plot for 
three years, but without success. This year seed was sown in 100 
horizontal interrupted channels in Khawara with encouraging results, 
as not only was germination good, but a fairly large number of seedlings 
are still surviving. The soil in Khawara is rocky whereas in Jarma 
it was clayey from which it appears that the former is preferred by 
this species. 

(vi) Recfamation> etc. 

A considerable area of Upper Siran forests was burnt by a fire in 
the winter of 1932 and almost laid bare of existing vegetation and 
seed bearers. An acre of this area, open to grazing, was raked up and 
sown broadcast with Indigofera seed in Ap ril last year. The seed germina- 
ted profusely during the monsoon but the young plants were consider^ 
ably damaged by grazing. The idea was to raise nurses to afford Bhelte* 
to blue pine and deodar regeneration. 



;■■■- (vH) Tendmg. 

The effect of early cleaning on deodar sown on burnt patches is showa 
by the following averages of measurements made in one patch. Sowings 
were made in December 1935 and germination took place in April 1988, 
so at the time of cleaning in July 1937 tie plants were 15 months old :-^-*; 
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growth of skeroo (Imperata spp.) grass is kept down and chir seedlings 
are beginning to appear in places where they had hithereto failed. 

II. — Wobking Plaits and Statistics. 

(i) Working plans. 

The revision of the Galis working plan was completed. This pre- 
scribes the selection system for all forests capable of being worked for 
revenue, in place of the uniform system under which they were previous- 
ly managed. The Inspector General of Forests visited these forests 
in May 1937 and on his recommendation the yield was fixed at 1-5 per 
cent, of the enumerated growing stock for blue pine and 1-3 per cent. 
for silver fir. With blue pine this is rather less than Von Mantel with 
b 120-year rotation, which would work out at 1-66 per cent., while with 
fir it is almost the same as Von Mantel with a 150-year rotation, viz., 
1-33 per cent. Regarding the latter percentage the Inspector General 
remarked that in view of the age class distribution it was probably more 
than should be felled ; and that on the other hand much of the older 
stuff was deteriorating and had better be removed. 

(ii) Yield, volume and form factor tables. 

The measurement of old sample plots was carried out by the Punjab 
Research division,— nine sample plots in the Galis division (blue pine) 
and one (chir) in the Kagan division, which were due for re-measure- 
ment. 

ORISSA. 

,1.— Experimental Silvicultubje. 

(i) General. 

As in 1936-37, Mr. J. W, Nicholson, I.F.S., had to carry out the 
duties of Research Officer in addition to his duties as Conservator of 
Forests. It was possible to make some progress in laying out new ex- 
perimental plots but, owing to pressure of administrative duties, the 
execution of the work had to be left mainly to the Research Forest Ranger. 
Mr. D. H. Khan, who was newly posted to the Province as Research 
and Working Plans Officer,is expected to take over the duties of Research 
Officer about October 1938 after he has had some preliminary training 
at the Forest Research Institute ; and it is intended to draw up, in con- 
sultation with the Central Silviculturist, a triennial programme of ailvi- 
eoitaral research work to commence from 1939-40. 
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following upon the decision made in 1936-37 to confine research 
work to really important problems the previously existing experimental 
plots in the Ganjam division were closed down. 

Out of a total of 66 experimental plots distributed over 6 divisions 
30 were abandoned and 14 new plots laid out during the year, and the 
total number of plots at the close of the year has been 50 only. 

(ii) Natural Regeneration. 

/Sal.— The most important problem is the re-obtaining of sal regenera- 
tion in the mats forests of Puri Division. During the year the series of 
experimental plots was not examined for progress. A dry cold weather 
enabled burning to be carried out far more efficiently than in previous 
years and an excellent seed year followed. Unfortunately, owing to a 
mistake, some plots were not burnt according to programme. 

' Plots previously established in Chatrapur division to investigate 
methods of producing sal regeneration by manipulation of the canopy 
were abandoned, as it was found that existing regeneration was more 
or less normal for the type. 

In Ganjam division the six experimental plots in Rambha Reserve 
were abandoned. The treatment produced a profuse invasion of bam- 
boos instead of resulting in any increase of established sal regeneration. 
In their place a new plot, has been laid out to test the possibility of 
establishing regeneration of sal and other valuable species by removing 
inferior species in the canopy and thereby admitting more light. 

The series of 24 experimental plots in Galleri reserve laid out to 
trace the history of young sal regeneration were also abandoned during 
the year, as no reliable results could be expected. In their place 3 new 
plots were laid out in the Plains Sal Timber Working Circle. In one 
plot the crop has been left unfelled ; in the second, the crop was felled 
and will be cleared according to the present working plan prescriptions ; 
and, in the third, the crop was felled but it will be left uncleared. Two 
new experimental plots were laid out in a 9-year old sal forest (Plains 
Sal Timber Working Circle) with the object of testing the effect on sal 
natural regeneration of annual early burning as compared with complete 
protection for 4 years followed hy a late fire every fifth year. 

An experimental plot was laid out in Kusumjhor Coppice Felling 
Series, Sambalpur Division, to ascertain the effect' on coppice growth 
of retaining standards. 

In Angul division the main problem, in the old P.B.I., is to find 
out how best to assist sal regeneration against Bambum aruru&nacea. 
Burning the clumps results in very untidy growth as well as affording 
good support for climbers. Clear felling the clumps gives the best 
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results, and efforts are now being made to get bamboo contractors to 
carry out clear felling where sueh is wanted. 

Teak— 2 experimental plots were laid out in Puri division, to test 
tie effect of early burning in teak plantations established in the dry 
Puri coastal type of forest. Teak regeneration in damper types is usually 
found only under mother trees growing in the open. Experiments to 
increase natural regeneration in Ankula teak plantation are said to be 
yielding good results. 

Casuarina.- — Layering experiments have not proved successful as 
so far only 10 per cent, of the layered branches have taken root. 

Miscellaneous. —2 experimental plots were laid out in a Coppice 
Felling Series of Puri division, to test the effect of early burning on the 
regeneration of important tree species in dry evergreen thorn forest. 

(hi) Seeds. 
Nothing of importance to record. 

(iv) Nursery Work. 

The dona system of raising nursery seedlings was tried in several 
divisions. The system appears to be one worth following where stump 
planting is not possible (as in teak toilas*), or where there is a shortage 
of stumps, and, in the case of species which do not stump well. The 
system can only be followed, however, where the nursery and water 
are near the plantation site. 

In Angul division an experiment was tried to raise teak stumps in 
dry rob nurseries. The results have been most encouraging as 50 per 
cent, of the plants have proved fit for stumping at one year's age. With 
improved technique, a higher percentage should be obtainable. The 
advantages of this., system are the very low nursery costs and reduced 
expense in carriage of plants to the planting site. 

(v) Artificial Regeneration. 

Rob sowings were tried in several divisions. In Barapahar, on poor 
dry soil, successful results were obtained with Adina cordifolia, (hnelvna 
arborea, Terminalia tomentosa> Dalbergia latifoUa, Lagerstroemia parvi- 
jfora, Pterocarpus marsupium, and AUnzzia procera, but considerable 
damage occurred from browsing in unfenced plots. In the 1936 rob 
sowings Pterocarpus marsupium and Dalbergia hiifolia have reached 
a height of 5 feet. In Sambalpur, results were less successful due, it 
is thought, to late sowings. In Chatrapur, teak, Casta siamea, Acacia 
arabica were tried, but owing to shortage of rain the results were not so 

* Dry cultivation or taungya. 
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good as in 1936-37. In Puri, rob sowings of teak were a failure due to 

the use of immature seed. In Angul, rah sowings of teak, Gmelina 
arborea and Ougeinia dalbergioides gave good results on suitable soil. 
Experiments are being undertaken on a still larger scale in 1938-39. 

Sandal sowings were done in Chatrapur and Parlakimedi divisions. 
It has been found necessary to revise the methods laid down in the 
working scheme which insisted on clean weeding and sowing of host 
plants. The older method under which sandal seed's were sown under 
bushes with existing forest trees as hosts has given far better results. 
Further, instead of sowing (or planting) sandal inside forest areas it has 
been decided to carry out sowings by forest subordinates tree of cost 
along roads and boundary lines wherever lateral shade and suitable 
hosts are available. 

In Puri division, dona planting of teak in teak plantation areas gave 
very good results. Experiments in line planting of teak were carried 
out. The original evergreen forest was felled and the teak planted in 
lines 24 feet apart. Where toila cultivation is not possible such line 
planting, judging from the results of old line plantations, should prove 
most successful. 

(vi) Reclamation and Afforestation including irrigated plantations. 

The experiments in the afforestation' of dry type soils in Motijhoran 
reserve, Sambalpur division, were continued. Of cuttings tried Boswd- 
lia serrata and Erythrina suberosa gave the best results. 12 different 
species were planted out by dona methods. The most successful as 
regards survival have been Kigelia pinnata, Prosopis glandulosa, Ptero- 
carpus marsupiuni, Anogeissus pendula, Holarrhena antidysenterica, 
Thespesia lampas, Prosopis juliflora has been partially successful. 
The season was an unfavourable one, and the results achieved are as 
good as could have been expected. Until the plants have pulled through 
two hot weathers results cannot be definitely assessed. To hold up run 
off in this area, gullies were bunded and planted with sabai (PoUinidium 
angustifoliwn) grass. 

In Barapahar division afforestation experiments were similarly 
carried out on dry infertile soil. Contour ridging at 4 feet vertical 
intervals, planting of cuttings, dona planting and line sowings of sal 
were tried. Dona plants of Anogeissus pendula and Prosopis juliflora 
did well to begin with but later suffered many casualties. Dona plants 
of Pterocarpus marsupium alone give any promise of success. 

Experiments were continued in planting out Dalbergia sisoo and 
AVrizzia procera in abandoned paddy fields in Sangramal reserve of 
Sambalpur division. Dona planting and one year old stumps were 
tried . Very poor results were obtained, attributed to a poor rainy season 
and subsequent drought. 



65 rhizomes of Bambusa vulgaris were planted in the Puri Casuarina 
plantation, out of which number 54 were surviving in good condition. 

Anti-erosion experiments in Chandragiri reserve, Russellkonda divi- 
sion, were continued. In Orissa, as well as in most other provinces in 
India, the problem of erosion has not received the attention it deserves. 
Erosion is mainly due to misuse of land by cultivators and graziers but it 
is also caused by faultily constructed and drained roads as in the Agency 
tracts, for instance. The problem is of such magnitude that it can only 
be tackled by an All-India Soil Conservation Service established on the 
lines of that in the United States of America. 

(vii) Tending. 

Useful information was obtained from the experiments on the Plains 
Sal Timber Working Circle in Russellkonda division in regard to clean- 
ings in one-year old sal crops. The experiment indicates that cultural 
operations should be left until the end of the hot weather when it is not 
difficult to uproot perennial climbers as soon as the first heavy rain 
loosens the soil. A further experiment in reducing tending costs was 
tried by abandoning in one half of the previous year's coupe the costly 
prescription for cutting back, heaping and burning. After the rains 
it was found that the condition of the crop in the untreated area was 
as good as in the treated area, and it was, of course, more advanced. 

A thinning experimental plot was laid out in a 10-year old coppice 
coupe of Puri division, to ascertain the effect of reduction of coppice 
shoots of Xylia xylocarpa at ages of 10 and 15 years. A similar plot 
was laid out in a 10-year old coppice coupe in Sambalpur division, sal 
being the species under treatment. In Barapahar division a similar 
but more complicated experiment was carried out in a 10-year old coppice 
coupe, Cleistanihus- oollinus being the species tested. 

The revised thinning rules introduced in Sambalpur and Barapahar 

divisions have given very good results. Rules on similar lines were 
drawn up for the Coppice Working Circle of Puri division, where whole- 
sale thinning of all species has given poor results. 

Climber poisoning experiments were initiated in Raigoda, Angul 
division ; the results are as yet inconclusive. 

(viii) M ixtttre*. 
Nil. 

(ix) Vnderplantfng. 
TJnderplanting of Dewkocalamus stricttt* forest with teak stumps 
was tried in Barapahar division in a coupe due to be coppiced 
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two years later. Initial results are very promising. Teak was intro- 
duced in lines 24 feet apart in certain blocks in Angul division. The 
plants are surviving but, due to heavy overhead shade, are not putting 
on satisfactory growth. Experiments under lighter shade will now be 
undertaken. 

(x) SUvieuUural systems. 

The Palamau system of not compelling clear felling in coppice coupes 
was tried in Sambalpur and Russellkonda, divisions. In both the market 
demand for small wood was sufficiently good to induce contractors to 
clear fell. Only in MUy inaccessible areas in Sambalpur advantage is 
being taken of the new system. In one coppice coupe in Russellkonda, 
all sal poles under 6 inches in diameter were reserved. The method is 
reported to have been successful. 



(xi) Miscellaneous, including fire and grazing. 

Early burning has been carried out in most Divisions. Experience 
so far gained is that only in very dry forests, such as those of Barapahar 
division, which can be burnt really early in the season, can early burning 
be relied upon to give good results, but in mixed bamboo forest, such as 
occurs in Angul division, fairly satisfactory results are obtainable. In 
sal forests, in Chatrapur, Russellkonda and Sambalpur divisions, the 
result? have been bad. It is by no means certain whether early burning 
can ever be successfully prescribed for sal forests, other than damp coastal 
types. 

II. — Working Plans and Statistics. 

(i) Working Plans. 

The marking rules for the Selection Working Circle, Angul division, 
were provisionally amended. The coppice with standard system was 
experimentally introduced in certain forests of this division in place 
of the selection system prescribed. It has been found that under the 
selection system the local demand for poles is not being met. 

Certain minor amendments to the Puri Reserved Forest Plan were 
made. 

(ii) Yield ; Volume and Form Factor Tables. 

Out of 109 sample plots distributed over five divisions, 3 were aban- 
doned while 2 new ones added during the year. The total number of 
sample plots at the close of the year was, therefore, 108; 
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During the year full measurements were carried out in 10 and interim 
measurements in 1 Sample Plot. 

In order to ascertain what rotation will give the highest mean annual 
increment, volume data were collected over 2-acre Plots in 12, 16, 20 
and 24 year old poor thorn type coppice crops in three felling series in 
Puri division. The results have proved inconclusive owing to differences 
in topography and soil. 

(iii) Miscellaneous. 
Phenological data were collected for sal and teak in three divisions. 

(iv) Forest Entomology. 

Samples of insect attacked young asan (Terminalia tomeniosa) plants, 
raised in rob sowings in Barapahar division, were sent to the Forest 
Entomologist, Dehra Dun, for identification and suggestion of remedial 
measures. 

PUNJAB. 

I. — Experimental Silviculture. 

(i) General. 

(a) Propagation of Prosopis juUflora.—Bods were collected from 
known parent trees of different forms at Lahore and distributed to 
divisions and other Government departments. The total collection 
was 21 maunds, Mexican form 11 maunds, Australian 9 maunds, and 
the balance of Arid, Peruvian and Argentine forms. Four maunds of 
Australian form pods were supplied to the Agricultural Chemist, Lyall- 
pur, for carrying out cattle digestibility tests as chemical analysis of 
the pods revealed that they were far richer in protein contents than 
common hay and possessed high nutritive value. 

12,000 pot plants (Mexican and Peruvian forms) were raised at 
Lahore and planted over selected mile lengths along the railway line, 
close to gang huts, and in station yards in various railway sections. 

(b) Treatment of railway embankment at Jhelum. The work was 
extended during the year taking up the entire northern face of the 
embankment. Nearly 1,500' x 32' sloping embankment was revetted, 
wattled and planted with 16,000 Agaves and 13,000 Ipomosa cornea 
cuttings. The plants have mostly established themselves and the 
embankment has withstood the last monsoon and winter rains. 

(c) Distribution of ornamental plants. — With a view to encourage 
tree planting a large stock of ornamental plants was raised in research 
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nurseries at Lahore and Chichawatni and supplied to various Govern- 
ment departments and public bodies at a nominal cost. 

(ii) Natural regeneration. 

With the exception of fix zone natural regeneration was generally 
adequate in the coniferous forests. In scrub areas reproduction from 
coppice shoots was satisfactory but from seed poor. In irrigated plan- 
tations there was no trouble with the reproduction of shisham and 
mulberry in coppice areas. Observations on important species are 
recorded below :■ — 

Cedrus deodara. — In the dry zone natural regeneration was commonly 
observed under the protective shade of the mother trees. Stocking 
of regeneration areas presented great difficulty unless the fellings were 
regulated so as to afford protection from hot sun to the germinated 
seedlings (Upper Bashahr). 

Pinus excelsa. — Natural regeneration was abundant in regeneration 
areas and fire blanks inspite of grazing. In fact kail was aggressive in 
most of P. B. I areas and had to be cut in favour of deodar (Seraj, Upper 
Bashahr). Observations in research plots in high level kail forests 
as well as in mixed kail and fir forests showed distinct improvement in 
natural regeneration where humus was scraped off or burnt. 

Abies pindrow and Picea morinda. — Assessments of Kulu plots (Re- 
search) confirmed the previous years' observations with regard to both 
the effect of soil treatment and manipulation of canopy, viz., the removal 
of humus and exposure of mineral Boil gave significantly better results ; 
and the influx of regeneration was inversely proportional to the open- 
ing of canopy. Under strip fellings seedlings were more numerous in 
50' and 75' strips compared with 100' wide strips and under shelterwood 
reproduction was distinctly better in 20' X 30' gaps than bigger openings 
of 40'x50' or 60'x70' (Research). Natural regeneration was also 
observed in Chak ban Kareri where humus layer was thin about 2" deep 
(Kangra). 

Dalbergia sissoo. — Profuse natural regeneration appeared in shisham 
bearing riverain belas (grassy blanks) during the summer rains but 
failed to survive even with effective closure. Heavy shade of mother 
trees, root competetion of rank vegetation and prolonged submergence 
under water were considered to be adverse factors (Depot West). In- 
ducing root suckers by digging trenches up to a distance of 1 chain 
from mother trees proved useful for stocking blanks in Ludhiana reserve 
(Upper Bashahr). 

Moms alba.— Abundant natural regeneration of mulberry was ob- 
served annually in riverain areas under open shisham crops but it failed 
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to develop. Grazing and browsing (including nilgais) were believed 
to be mainly responsible for its destruction. Consequently some areas 
are being fenced to compare results (Depot West). 

Acacia arabica, — Natural regeneration came up in abundance in 
riverain areas but was killed outright by frost in tbe open and survived 
only in small gaps protected by mother trees (Depot West). 

Acacia farnesiana. — There has been fair reproduction in riverain 
areas both from seed and coppice inspite of grazing, — often growing 
. in thickets in blanks to the exclusion of other species (Depot West). 

(in) Investigation on seeds. 

(a) Seed years. — It was a poor seed year for deodar (Cedrus deodara) 
chil (Pinus Umgifolia) and phulai (Acacia modesta). The seed crop of 
'kail (Pinus excelsa), spruce (Picea morinda), silver fir (Abies pindrow), 
and olive (Olea cuspidata) were moderate, and that of shis ham, mulberry, 
bhan (Populus euphratica) and kikar (Acacia arabica) plentiful. 

(b) Seed storage. — Storing Prosopis pods in tins with sand layer 
spread on top failed to prevent the attack of Caryoborus gonagra. Sal- 
vadstra persica seed was found to lose germinative capacity on storage 
for one year and Ulmus kevigata seed after 6 months (Research). 

(c) Germination tests. — Observations on the germinative capacity 
of seeds and duration of germination were recorded for all species tried 
in research nurseries. 

(iv) Investigation on seedlings. 

(a) Seasonal height growth. — Measurements of height growth were re- 
corded in research nurseries. At Chichawatni (irrigated plantation) 
the incidence of maximum monthly increment was in July-August 
and growing season from March to middle of November for majority 
of species but some behaved exceptionally. Casuarina cunninghamiana 
and lepidophloia. continued height growth all the year round, Acacia 
farnesiana and Rhus lancea started growing early in February and 
continued till the end of November whereas Prosopis julifiora (Argen- 
tine) and Schinus molle attained maximum growth in September last 
of all. 

(b) Frost injury.— At Chichawatni the lowest temperature recorded 
was 26°F. Amongst the new species tried Cassia auri-culata and C. 
javanica were entirely frozen. Acacia caffra and Tipuana spedosa also 
got badly bitten although they did not suffer much during previous 
years. 
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(v) Investigations on trees and crops. 

(a) Phenological study.— Observations were recorded for select species 
(Research). 

(6) Water requirements of Prosopis.~A plot was laid out in Arafwala 
plantation to study the minimum water requirements of Prosopis in 
irrigated plantations, particularly to find out if the species could do 
without irrigation in the months of May-June when water supply was 
short in plantations (Research). 

(c) Inheritance of characters. — In the shisham inheritance of stem 
characters (crooked, forked and straight) plots, the progeny of crooked 
trees was observed to be weak in comparison with the other two forms, 

(vi) Artificial regeneration. 

Cedrus deoiara.— Patch sowings, done over 17 acres, were doing 
well (Seraj). 87,422 plants, mostly deodar, were transplanted in re- 
generation areas and fire blanks (Kulu). 

Dalbergia sissoo. — Stocking of riverain betas* with shisham in con- 
junction with agricultural crops was undertaken in Depot West Divi- 
sion, and an area of 20 acres was successfully handled. It was found 
easier to stock sandy loam soils than stiff clay. Stump planting gave 
better results than sowing. Planting in February-March proved more 
successful than in July-August but it was only possible where irrigation 
could be done in the ensuing hot weather (Depot West). 

Eucalyptus rosirata. — 8,804 plants were planted in the regeneration 
area, Changa Manga plantation, for future standards. No special irri- 
gation or weeding treatment was given but the area was fenced with 
barbed wire to protect against damage by nilgai. Success was 34 per 
cent. (Tramways), 

Morus alba and Melia azedarach. — Underplanting in shisham irrigated 
plantations was very successful (Montgomery, Multan, Research). Over 
1,400,000 plants were under and interplanted during the year (Multan). 

Other species. — A large number of species were tried both in hills and 
plains to meet various requirements. To mention a few Thuja plicata 
maintained its success in fir areas (Research). Cryptomeria japonica 
and Cupressus torulosa did well in Dharamsala oak forests (Kangra) 
and Prosopis glandulosa proved useful for stocking dry rakhs (Depot 
West), kattar, rappar and khapparf areas in plantations (Montgomery, 

Note. — * Bela is an island in a river and thus naturally subject to submergeuce 
under water for part of the year. 

f Kallar is loose saline soil characterised by salt efflorescence on the surface. 

Khappar is saline soil but harder. 

Jiappar is also saline but very hard and has a shining (silvery) eurfaee. 

F 
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Multan). Prosopis julifiora (Argentine form) did well in poor soil in 
irrigated plantations and together with Arid and Mexican forms in dry 
foothill scrnb areas. Agaves were found highly useful for erosion control 
(Research). 

(vii) Nursery work. 

Research division nurseries were maintained at Manali, Chichawatni 
and Sambalpani where culture of exotic and indigenous species likely 
to be of value for silvicultural, afforestation or counter-erosion purposes 
was studied and stock raised for research planting and distribution. 
Besides, big nurseries, both permanent and temporary, were main- 
tained by territorial divisions for local use and to supplement research 
on important species of local interest. 

At Khanewal (Multan) raising mulberry continuously for 3 years 
over the same area without manuring was noticed to impoverish the 
soil. The stock showed a fall in quality. In riverain tracts (Depot 
West) sandy loam soil was found to be best for raising shiskam stock 
to obtain stumps. Where irrigation could be arranged seed was sown 
in February-March as with rains sowings much of the growing season 
was lost and a greater percentage of stock did not become big enough 
to produce cuttings for use in the following year. 

(viii) Reclamation and Afforestation. 

Research and demonstration of erosion control work was concen- 
trated in the experimental plot at Nurpur where various species of trees, 
shrubs, creepers, succulents and grasses notable for quick establish- 
ment, fast growth and soil binding qualities were under trial. The 
plot also furnished demonstration of the methods of gully plugging 
and afforestation qf eroded slopes as well as the value of closure in res- 
toring natural plant cover. After 3 years of closure the growth of grass 
had tremendously improved and several indigenous plants, e.g., Dal- 
bergia sissoo, Acacia catechu, Zizyphus, Cassia fistula, Dodoncsa viscosa, 
Holoptelea, etc., had made appearance and were gradually covering 
the ground. Erosion trays were also installed in this plot and the data 
collected during the year show that run-off and soil losses were several 
times more from bare ground than from areas under grass and bushes 
(Research). 

Other afforestation and reclamation works carried out during the 
year include the construction of 93 stone bunds (22,825 eft.) in Surla 
and Bakshiwala forests ( Jhelum) ; gully plugging with brushwood dams 
in Pabbi (Lahore) ; the digging of 2,200 contour trenches in Kalachitta 
forest (Rawalpindi West and Research) ; the stocking of fire blanks in 
Nagni and Niaragarh with 8,000 deodar plants (Kulu); the planting 
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of dab ' grass (Bragrostis-cynosuroides) areas in irrigated plantations 
with bakain (Melia azedarach) (Multan, Montgomery) and successful 
stocking with Prosopis of hollar and khappar areas in plantations (Multan, 
Montgomery), of Pabbi ravine land (Lahore), dry rakh (plains scrub) 
Dhul (Depot West) and arid scrub areas in Kalachitta (Research and 
Rawalpindi West). 

(be) Tending. 

Experiments were laid out (a) to study the effect of heavy cleaning 
in deodar crops leaving young plants 9' apart (Lower Bashahr), (6) to 
find out the best thinning espacement for young chil pole crops to reduce 
cost on unsaleable early thinnings, and (o) to determine the suitable 
intensity of second thinning in irrigated plantations (Research). 

(x) Mixtures. 

To avoid the necessity of early unsaleable thinnings and as a 
measure of fire-protection experimental interplanting of deodar with 
broad-leaved species was started in Lower Bashahr. An area of 25 
acres was planted with deodar and poplars in alternate patches. 

(xi) Underplaying. 

2,789 acres were under and interplanted with mulberry and Melia 
azedarach (Multan). Experimental underplanting of shisham crops 
with Oeltis eriocarpa in Chichawatni irrigated plantation was attended 
with 77 per cent, success. The plants attained a height of about 5' in 
3 years (Research). 

(xii) Sihicultural systems. 

Clearfelling in winter followed by trenching in spring proved to be 
the best method for naturally regenerating shisham high forests in rive- 
rain areas (Depot West). 

(xiii) Miscellaneous experiments. 

Bhabar grass (Ischcemum angustifolium). — Experiments in progress 
in Kalesar reserve indicated that yield could be appreciably increased 
by planting grass tufte after heavily opening the canopy leaving about 
5-7 trees per acre. Weeding promoted the spread of grass but the gain 
was not commensurate with the cost (Simla). 

Record of ground flora in chit and kail forests, — Study is in progress 
on the succession of vegetation in fire blanks in kail forests (Lower 
Bashahr) and on the effect of departmental burning on ground flora in 
phil forests (Research). 

*2 
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II. — Working Plans and Statistics. 

Working plans.— The position with regard to new plans is as under :■— 

Working plans published for ;— 

(i) Simla Municipal Forests ; and 

(ii) Pabbar Valley Forests, Lower Bashahr. 

Working plans in press, for : — 

(i) Changa Manga plantation ; 

(ii) Daphar plantation ; and 

(iii) Throaeh State Forests. 

Working plans and schemes under preparation, for : — 

(i) the riverain betas on the Chenab and Jhelum rivers ; and 

(ii) Forests of Rawalpindi Bast division. 

Sample plots. —Bete, of properly replicated comparative thinning 
plots were laid out in young ckil crops at Panjar and in shisham crops 
at Chichawatni. 57 plots were remeasured, of which the 9 shisham 
plots in Lahore and Montgomery divisions were clearfelled and fully 
measured. Datum boards containing crop data figures at successive 
measurements were posted in all the sample plots in Rawalpindi East 
and West divisions. 

Preservation pfots.- — There are 44 on the provincial list covering the 
main forest types in the Province. One plot was added during the 
year. 

Shisham espacejnent plots. — Planting espacement experiment initiated 
at Chichawatni ih.1928 was closed during the year. Results indicated 
that closer espacement i.e., 5' X 10' and 6' x 10' gave higher outturn 
than 8'xlO' or 10'xlO' planting, besides being useful in controlling 
weed growth. 

Single tree data. — Summary results of data collected in the course 
of sample plot measurements and compiled at Dehra Dun were posted 
in Form 10. Hill divisions also contributed in the collection of data 
for standard volume and commercial outturn from their felling coupes. 

MisceUaneous. 

RainfaU data. — Rainfall statistics collected in the territorial divisions 
were maintained and a consolidated annual statement prepared (Re- 
search). A rain gauge was installed at Bashla (Lower Bashahr), 
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Photo collection.- — A substantial addition was made during the year. 
The collection as it stood at the end of the year was 1,608 negatives, 
2,393 prints and 343 lantern slides (Research). 

Records. — Two specific and seven general files were opened. The 
total number now stands at 156 specific and 334 general files (Research). 

Library.- — 153 new publications were added over and above serial 
bulletins and periodic literature on forestry subjects (Research). 

Exhibition. — With a view to educate the public on forest matters 
a forestry pavilion was opened in the All-India Exhibition of Arts and 
Industries held at Lahore in December 1937. Exhibits included erosion, 
forest working and* Punjab forest type models and various forest pro- 
ducts which could form the basis for the development of cottage or large 
scale industries. Over 3 lakhs of people visited the pavilion in the 
course of two months and many of them displayed a keen interest in 
the development of forest industries (Research). 

Museum.— Steps were taken to enlarge and bring up to date the 
forestry section in Lahore Museum. Forestry models after display in 
the exhibition were also transferred to the museum. Work in the 
museum was in progress at the close of the year (Research). 

Erosion propaganda* — Since erosion constitutes a problem of great 
magnitude in the Province a special forest ranger was attached to the 
Commissioner, Rural Reconstruction, Punjab, to enlighten the public 
as to its causes and evil effects by displaying erosion models and deli- 
vering lantern lectures. Beside eight talks on erosion and forest con- 
servancy were broadcast from the Lahore Radio Station (Research). 

Staff. — Dr. R. M, Gorrie was incharge of the division for 10 months 
and Mr. I. D. Mahendxu for 2 months. For the rest of the year Mr. 
Mahendru remained attached to the division working as general assistant. 
Mr. R. S. Chopra remained attached to the division incharge of sample 
plot measurements and research work at Chichawatni and Sambalpani. 

Bh. Gurbachan Singh, Forest Ranger, was incharge of works in 
Kulu and Mehta Gurdas Mohan, Forest Ranger, of works in Nurpur 
and Lahore. L. Chaman Lai, Forest Ranger, was attached to the Rural 
Reconstruction department for erosion propaganda and miscellaneous 
duties at headquarters. 

UNITED PROVINCES. 

I. — EXPERIMENTAL SILVICULTURE. 

(i) General. 

In order to review the whole range of experiments the research 
programme was extended for another year before drawing up a new 
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programme. Accordingly fifteen old experiments were closed down, 

three transferred to the list of preservation plots and forty were being 
actively maintained at the end of the year compared with fifty-eight 
at the close of the previous year. 

The most important experiments deal with the natural regenera- 
tion of sal. Research and experimental work on this will continue for 
some years to be of the greatest importance. 

(ii) Natural Regeneration. 

(a) From Seed. 

2. Skorea robu&ta (sal).— A considerable amount has already been 
written concerning the development of whippy shoots and woody plants 
when given adequate overhead light and protection from damage by 
browsing and weed competition. It seems to serve no useful purpose 
to say much more about this now. Experiments in hand will continue 
and conclusions can be drawn when the experiments are closed and 
finally written up. 

The natural regeneration experiments in Haldwani, Kamnagar, 
Pilibhit and North Kheri continue. The most important work has 
been the felling carried out over regeneration in Haldwani experiment 
No. 18. Parts of both the originally heavily felled and the moderately 
felled areas have been finally felled over. For the purpose of com- 
parison regarding the development of the sal regeneration, of the grass 
and weeds and of the extent and cost of subsequent rains shrub cutting, 
only half the overwood was felled. In both the clearfelled and half 
felled areas comparable plots were laid out to test the value of lopping 
before felling. T^e routine measurements of indicator lines and of clear- 
weeded plots, burning, shrub-cutting and weeding were carried out 
according to plan. 

The value of intensive rains shrub cutting and grass cutting where 
it interferes with young sal regeneration is illustrated not only by the 
success obtained when it has been properly done, but also by the dis- 
tinct lack of progress in an experiment (Pilibhit experiment No. 5) 
where it had been neglected. It is also interesting to note that rains 
shrub-cutting is being successfully adopted on a fairly large scale in 
regeneration areas in the Haldwani, Ramnagar, and Tarai and Bhabar 
Estates forest divisions, and where seedling regeneration exists this is 
undoubtedly the best way to get it up. 

The study of individual seedlings in the large fenced experiments 
to which reference was made last year was found to be impractical and 
has been discontinued. 
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3. Where regeneration has still to be obtained, the exact method to 
be adopted cannot yet be laid down. But the progress towards regene- 
ration in some plots of Haldwani and Ramnagar experiments, where 
regeneration was initially either scanty or absent, bas of late been very 
encouraging to indicate that the experimental work is on correct lines 
towards the solution of the problem. No success has so far been 
obtained in obtaining and establishing regeneration in damp evergreen 
areas. The question of obtaining and establishing sal regeneration 
de novo continues to be the moat important item in our programme. 

(b) From Coppice. 

4. Acacia arabica (babul). — The babul coppice experiment has now 
been closed. In spite of a mild frost and good rains last year, high 
mortality continued. Climatic and soil conditions, coupled with animal 
damage, in the Etawah ravines are such that babul coppice growth can- 
not succeed. 

5. Hill oaks. — Quercus incana (banj).— The coppice at Bhowali con- 
tinues to do well. It was freed from suppression by natural Pinus 
longifolia (chir), which had come in abundantly following protection 
from fire and grazing. The Quercus dilatata (tilonj) and banj coppice 
near Kilberry has developed poorly, chiefly owing to browsing and 
weed competition, and the experiment has now been closed. The Quer- 
cus lanuginosa (rianj) coppice plot has been constituted as a sample 
plot. 

6. Acada catechu (khair). —It was noticed in the Tarai and Bhabar 
Estates forest division that khair trees (even large ones over 16* dia- 
meter at breast height) produce coppice shoots if the roots were wounded 
below ground level after felling. Protection from browsing is neces- 
sary. 

(iii) Seed supply. 

7. The United Provinces seed store at Clutterbuckganj continued 
to collect, distribute and arrange for seed for indentors both within the 
United Provinces and outside. Acacia catechu (khair) seed predomi- 
nated (39| mds.), with Burma teak seed next (32 mds. 3 seers), together 
with cleaned mulberry seed (19 mds.), Dalbergia sissoo (sissu) (15 mds. 
35 seers), Bamboo (1 md. 35 seers) and others. 

As usual, germination tests of various species were continued at 
Clutterbuckganj. It is proposed to publish the analysis of results ob- 
tained to date in the form of a bulletin or leaflet. 

(iv) Nursery work. 

8. The Clutterbuckganj and Haldwani nurseries were maintained 
for plantation supply, germination tests and prelirninary small scale 
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experiments. Great success lias followed the sowing of South African 
grass seeds (Digitaria seriata and Digitaria peutzii) in the Clutterbuck- 
ganj nursery, and the grasses are being further propagated to raise 
stock for large scale sowings and plantings in the iaungya area. Root 
stocks of various South African grasses, however, have not developed well* 

Pinus caribcea seedlings continued to persist although there was 
considerable mortality probably due to excessive watering. 

(v) Artificial Regeneration. 

9. Acacia catechu (khair). — It has been definitely shown in the Tarai 
and Bhabar Estates forest division that khair cannot be successfully 
raised without rains weedings. 

10. Pollinidium angvstifolium {baih or sabai). — -The Ujhani experi- 
ment on sandy soil has now been closed as the soil and climatic condi- 
tions (frost and drought) proved inimical to the growth. The baib plots 
were, however, quite successful, producing a yield of 21| mds. per acre, 
although the spacing was 3' x 3', which has elsewhere been found to be 
too wide a spacing. 

11. In the South Kheri and Pilibhit divisions of the Eastern circle 
the baib plantations continue to be very successful except in the latter 
division on unsuitable areas. Some plots in South Kheri have pro- 
duced as much as 58 mds. per acre. The experiment to determine 
the optimum spacing continues. Indications at present go to show 
that best results are produced with a spacing of 2' X 2'. 

12. Tectona grandis {teak). — There was no frost damage during the 
year in the all-India teak seed origin experiments. The Haldwani 
plots were thinned just after the close of the year and the question of 
laying out sample ;plots will be considered next year. 

13. SarUalum album (sandal). — Cuttings made from sandal thinned 
out of old clumps were placed four each round fresh Lantana clumps. 
They have mostly sprouted and developed well. Cuttings put out round 
bamboo clumps in the Haldwani nursery have mostly not developed, 
due apparently to excessive shade. 

In Jhansi there was a fair recruitment of sandal seedlings. Six 
seedlings of the year grown with host plants in bamboo pots were planted 
out, but the seedlings died. 

14. Artificial regeneration on a large scale continues to be a routine 
measure in many divisions both with and without taungya. 

(vi) Reclamation and Afforestation. 

15. Usar. — The Makdumpur experiment was kept closed to grazing 
-during the year. The yield of dry grass averaged 13f maunds per acre, 
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the best plot yielded 21 rhaunds per acre. A scheme has been pre- 
pared to reorganize this experiment, laying out a new one along side, 
and allowing controlled grazing in both. "The present experiment will 
then shew what incidence of grazing a protected usar area can stand 
without deterioration, and the new one what incidence, compatible 
with improvement, can be allowed ah initio. 

16. Bhur. — Provided the sand grains, which cheifly compose a bhur 
soil, are fine rather than coarse in texture successful afforestation depends 
more on climatic conditions than on the soil itself. In the Ujhani and 
Faridpur experiments both frost and drought have prevented the suc- 
cessful development of all the tree species tried. In such areas in the 
plains PolUnidium angustifolium (baib) is the only thing with which any 
real success has been achieved. 

(vii) Tending, 

17- In the Dehra Dun division there are some thousands of acres 
of sal sapling crops mostly the result of cutting back advance growth. 
Sets of comparative thinning plots with three different intensities were 
laid out by the Central Silviculturist, to study the optimum intensity 
for thinning such crops. 

(viii) Mixtures. 

18. The question of mixtures in the Saharanpur taungyas continues 
to receive attention. It has been found that species that are readily 
browsed are considerably damaged when the cultivators leave the area. 
Mixtures of such species with others that are thorny or are not readily 
browsed are being tried. 

(ix) Underjplantmg. 

19. A number of underplanting experiments have been in progress 
in the Clutterbuckganj taungya area. These have shown that mulberry 
develops best when there is not too much overhead shade ; it has done 
well under Daibergia sissoo (sissu) and open Acacia catechu (khair), 
but poorly under heavier Acacia catechu (khair) shade. Both sowings 
and cuttings of various sizes have developed well. Eugenia jaTnbolana 
(Jamari), on the other hand, has done poorly wherever tried in open 
areas, but has developed well under heavy khair shade. Holoptelia 
integrifolia (kanju) which did poorly under light Acacia catechu (khair) 
and was subsequently replaced by mulberry, has developed well now 
that the khair canopy has closed up, and is suppressing the mulberry 
put out to replace it. 
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(x) Stiwcultural Systems. 

20. Nothing special to report. 

(xi) Miscellaneous. 

21. In the resin tapping experiment at Garkhet in Almora a fresh 
series of channels was begun. These channels will be tapped for a second 
year then the experiment will be closed and written up. 

The propagation of Saussurea lappa (kvth) at 6,000' near Garkhet 
was practically a failure. Germination was good but mortality due to 
drought considerable. 

II. — Working Plans and Statistics. 

(i) Worhmg Plans. 

22. Working plans for the Naini Tal and Saharanpur forest divi- 
sions and for the Muktesar Institute and Ranikhet Cantonment forests 
were completed during the year. Working plans were in preparation 
for the Lansdowne, South Kheri and Garhwal forest divisions and the 
Lansdowne Cantonment forests. Preliminary working plan reports 
were written for the Garhwal and Dehra Dun forest divisions and the 
Naini Tal Municipal forests. 

(ii) Yield Tables. 

23. Eighty permanent sample plots were re-measured in the Chak- 
rata, Ramnagar, Kalagarh and Silviculture divisions. Owing to the 
unexpected transfer of the Assistant Silviculturist some sample plots 
in Lansdowne division could not be remeasured. The first remeasore- 
ments of the linear sample plots in Ramnagar and Kalagarh divisions 
were done this year, and the data have now to be statistically analysed. 

(iv) Miscellaneous. 

25. Bulletin No. 10 " The Taungyas of the Saharanpur Forest Divi* 
sion " was issued during the year. 

Over 500 photographs, received from the Central Silviculturist, 
were added to the Provincial collection. 

26. The Silviculturist gave ten lantern leetures (besides several 
informal lantern shows) to different schools and colleges in some im- 
portant places of the province. He was appointed secretary of the 
United Provinces Standing Fodder and Grazing Committee. 

27. The staff employed on silvicultural and statistical research work 
consisted of the Silviculturist, the Assistant Silviculturist (for part of 
the year), one forest ranger, one deputy ranger and three foresters. 
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CHAPTER HI. 

FOREST BOTANY. 

ASSAM. 

I. — Oecology. 

During the year under review little progress could be made in the 
collection of specimens from the Sal Forests of Goalpara for the detailed 
study of the different kinds of vegetation and its oecological association. 
This is a matter which must await better times. As mentioned by 
Dr. Bor, in the last report, it is hoped that the officer-in-charge of the 
revision of Goalpara and Kamrup Working Plans will be in a more 
convenient position to be able to collect data for this very important 
work. 

The botanical investigation in the newly explored forest tract opened 
up with the construction of the SyLhet-Shilkmg road was continued 
and the specimens collected were separately stocked for examination 
in order to find out the important species. 

Dr. Bor who was keenly interested in the relict forest of the Khasi 
and Jaintia Hills (vide last report) made an intensive collection of plants 
of the Shillong Plateau in order to determine what was the actual climax 
forest of these hills above 4,000 ft. His publication on the subject is 
being awaited with much interest. 



II.— Systematic. 

tierbariunt utork and other investigations. 

The new Eugenia found in the Sadiya Frontier Tract by Mr. Pur- 

kayastha has been named Eugenia assamica Bis, et Purk. 

The description of a new species of Phcebe which has been published 
in the " Science and Culture " as " Phcebe assamica " Kalyan Kumar 
is reported to occur in the Sadiya Frontier District. Enquiries are 
being made regarding the availability of the type sheet' of the species 
for reference and collection of materials for herbarium record. 

The herbarium has been maintained in good condition. Marked 
progress has been made in mounting specimens. About 5,000 sheets 
have been properly mounted and 4,000 specimens have been added 
and laid into the herbarium. Very little touring for collection outside 



the 'nearer Areas in the rthasi and Jaintia Hills was possible for want 
of requisite staff and for funds. Activities had been chiefly confined 
to areas in and about head quarters and have been directed to keeping 
the permanent collections in a proper state of preservation and storage, 
to deal with material already accumulated and awaiting attention, 
answering the various references that are normally directed to the De- 
partment and to push on the publication of Volume II of the Assam 
Flora. 

Throughout the year ungrudging assistance was rendered by the 
staffs of the Royal Botanic Garden, Kew and of Sibpur and the Forest 
Botanist, Dehra Dun in many directiona for which they deserve our 
best thanks. 

A fair amount of identification work was carried out locally for the 
herbarium and for Divisional Forest Officers. The work of poisoning 
the collections was also continued as far as practicable by the existing 
staff. 

Duplicate herbarium sheets were received as follows : — 

Forest Research Institute, Dears Dim . . 5 sheets. 

Forest Research Institute, Fed. Malay States 24 sheets. 

Royal Botanic Garden, Sibpur . . .1 sheet. 

Duplicate Herbarium sheets were supplied as follows :— 

Forest Research Institute, Dehra Dun . . 12 sheets. 

Royal Botanic Garden, Kew . . .7 sheets. 

Dr. B. K. Janaki Aromal, Geneticist, Imperial 
Sugarcane Station, Coimbatore . . 3 sheets. 

Royal Botanic Garden, Sibpur . . .12 sheets. 

Conservator of Forests, Forest Research 
Institute, Kepong, Selangar, Fed. Malay 

States •',.'! Complete fruiting material of Shorea 

■ ■ ,* aaaamica. 

The following herbarium materials were lent to other persons and 
institutions, etc. : — 



Health exhibition stall, Shiliong 



44 specimens of indigenous medical 
plants of Assam were exhibited 
with details recorded thereon for 
the Health Exhibition held at 
Shiliong from 1st to 5th April 
1938. 



Beads of the following species were, received as fellows : — 
,: Pimm* kmgifalia . 



Ja o s TyjUH » ffofafrs (bine gam) , 



VSilviculturist, U. P. 

Sirviesltnristy Madras. 

State Agricultural Officer, Selangar, 
Fei Malay States. 
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8«ed* or roots, et«. ( of the following apoelee wer* snppliod u follows :— 

SKorta OMtamica (seeds) . . . . Conservator of Forerta, F. R. I. F«d. 

Malay States. 
M orinda umbeilaia (root) . . . . Dr. R. Pfister, Guimet muMUjn» 

Paris. 
Btfodia roxburghiana (root bark) . . Forest Botanist, Forest Research 

Institute, Dehra Dun. 

Exchange relations were continued with the following and publica- 
tions and herbarium materials were received and distributed mutually :— 

(1) Prof. S. P. Agharkar, Head of the Botany Department, Uni- 

versity College of Science, Calcutta. 

(2) Director of Gardens, Straits Settlement, Singapore. 

(3) Forest Botanist, Forest Research Institute, Kepong, Selengar, 

Fed. Malay States. 

(4) Prof. T. Tanaka of the Imperial University Taihoku, Formusa, 

Japan. 

Various enquiries of scientific and economic importance were dealt 
with by this herbarium through the Conservator, Divisional Forest 
Officers, Institutions and other concerns in and outside India. 

The herbarium continues amply to justify its existence locally and 
also to scientific Institutions in India and in other parts of the world. 
It is being more usefully used by the Forest Utilisation Officer, Assam, 
than anybody else for information in connection with development 
of the trade in various articles of minor forest produce. An account 
of the herbarium was supplied in connection with the last session of the 
Science Congress held in Calcutta in January 1938 for its inclusion in 
the account of the discussion on a National herbarium. 

Staff. 

The post of the Botanical Forest Officer was held by Dr. N. L. Bor, 
Deputy Conservator of Forests, till the afternoon of 10th October 193? 
when Mr. R. N. De, Deputy Conservator of Forests took over and held 
the charge for the remaining period of the year. 

All the members of the staff worked well during the year. It is a 

pity that they have been in the temporary establishment for a very 
long period although the proposal for their confirmation was accepted 
by the Government in 1935 and was passed by the Council in 1R36, 
In the best interest of the Department and the public alike, the perma- 
nency of the staff is urgently called for. Loyal and honest work cannot 
be expected from a discontented staff for long. 

III. — Pathology. 

The attack of a fungus is exceedingly common in the Short*round 
rant foitste of Shillong manifesting itself in a cankerous of tumour-like; 
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growth on the stem or the branch. In the aecidial stage, yellow pustule- 
like fruiting bodies appear on the bark covering the tumour. A speci- 
men of the fungus has been sent to the Forest Research Institute, Dehra 
Dun, for examination. 

Sissu (Dalbergia Sissoo) seedlings in the Nonoi plantation of the 
Darrang Division were suspected to have been attacked by a fungus 
and the Botanical Forest Officer collected some specimens, which were 
sent to Dehra Dun, for examination. It transpired that some of the 
young terminal shoots were attacked with fungus with fructification of 
a Phoma sp. which causes wilting followed by death to the affected 
parts. 

IV. — Publications. 

Volume II of the " Flora of Assam " and Assam Forest Records, 
Volume II (Botany) edited by Mr. A. Das, I.F.S. (Retired) consisting 
of several species of Phcebe and the 4 new species mentioned in the last 
report were published during the year. 

Collection of materials for the revision of the list of known poiaonou 9 
plant* of Assam was continued. 

A list of indigenous medicinal plants of Assam was drawn up for 
the herbarium exhibits displayed in the Shillong Health Exhibition held 
in March 1938. 

Revision of the manuscript of Volume III of " Flora of Assam " 
(Gamopetalae) was practically completed and made ready for the press. 

BENGAL. 

Collection of specimens of doubtful or unknown plants was con- 
tinued and sent to the Forest Botanist, Forest Research Institute, 
Dehra Dun, for .identification. Herbarium specimens oiBetula species 
from KaHmpong Division, were sent to Dr. J. M. Cowan, I.F.S. (Retired), 
Royal Botanic Garden, Edinburgh. 

Forest Mycology, 

Dr. K.. D. Bagchee, Mycologist, from the Forest Research Institute, 
Dehra Dun, visited Buxa Division, in connection with his investigation 
of the fungi attacking sal trees and specimens were collected and sent 
to Dehra Dun in this connection. 

BIHAR. 

I.—ECOLOOY. 

Soil moisture Tests. 

Irrigated Vs. Un-irrigated land, Namkum.— Through the courtesy 
4 tfc$ Director, Lac Researeji Institute, and with the active co-onera* 
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tion of the Entomologist, soil samples were taken on 25th April 1938, 
at 1', 3' and 6' levels on ordinary and contour trenched land in the 
Namkum Lac Orchard near Ranchi. The moisture percentages were 
worked out in the Institute's laboratories. 

The orchard 85 acres in extent, faces West with trees 12'-20' apart 
according to species, on gently sloping land with practically only one 
gradient and with canopy at present incomplete especially after prun- 
ing takes place. The soil, a deep loam, is admirably suited for soil mois- 
ture tests. The two areas as far as could be observed were strictly com- 
parable. The general appearance of the lac host trees was better on 
the unirrigated plot than on the irrigated area. 

The 9 acre irrigated area was laid out with contour trenches 2' or 
more deep by 2' wide at 35 yard intervals down the four hundred yard 
slope at the beginning of the previous monsoon. The trenches were 
sufficiently deep and sufficiently close to each other to ensure that every 
drop of the monsoon. rain water was held up, except at the bottom where 
the slope eased off and clay was met with, at the 3' level. Here water 
overflowed the trench. The tests were taken at the driest and hottest 
time of the year after a severe dry April. No rain had fallen for at 
least six weeks. No. 1 soil pit was dug at the top of the slope between 
the 1st and 2nd trenches, No. 2 midway down the slope and No. 3 at 
the bottom just below the last trench. Nos. 4, 5 and 6 pits on the non- 
irrigated areas are comparable in situation to Nos. 1, 2 and 3 pits res- 
pectively. 

Both the irrigated and the non-irrigated areas had a grass cover 
which helped to prevent evaporation, though this cover was only one 
year old and not fully complete. 

Soil moisture percentages are of little value, unless, they can be 
interpreted in terms of the growth yields which may be expected. No 
growth yields are available for tree species for different percentages of 
soil moisture, as the difficulties which surround such an experiment are 
well nigh insuperable except perhaps foT very small trees, but growth 
yields for barley (and for wheat at a later date), were worked out as 
long ago as 1883 by Hellriegel (Russell's Soil Conditions and Plant 
Growth) on sand pot cultures. As plant growth under semi arid con- 
ditions is largely determined by and almost proportional to the amount 
of water available in the soil up to 60 per cent, of saturation (Russell), 
these yields have been used to indicate the extra amount of growth 
which one might possibly obtain from the extra moisture available in 
the irrigated area. 



The results are given below in tabular form :- 



Examination of soil moisture on ordinary and contour trenched land at the Namkum Lac Orchard ; soil samples taken 

on 25th April, 1938 



TJHIRMQATED. 


IRRIUATEP. 




Pit 


Depth 

at wfifch 

sample 
taken. 


Moisture 

pprcent- 

agc. 


Remark*. 


Yield frfcm 
Barley 
growth 
curve. 


Pit 

So. 


Depth 

at which 
sample 
taken. 


Moisture 
percent- 
age. 


Bemarka. 


Yield from 
Barley 
growth 
curve. 


Difference 
In moisture 
content 
between 
irrigated 
and tin- 
Irrigated 
land. 


Difference 
In yields- 
Irrigated 
minus 

unlrrlgated 
areas. 


Predicted 
per cent. 

increase 
of growth 

yield In 


No. 


Total. 


Total. 


Irrigated 
areas, 
(from 
Barley 
growth 
curve). 


4 
« 


r 

8' 
6' 

1* 

a- 
«' 

V 

3' 
«' 


7-80 

1104 

7-03 

8-B6 
7-40 

e-ee 

6-69 

11-82 
710 


ya 

mi 

Containing mostly 
stones. 

Nil 

Containing mostly 
atones. 

Containing uf few 
pieces of ©tones. 

mi 

mi 

Containing mostly 
stones. 


■8 

4-1 

•7 

1-7 

•9 

2*0 

•4 

4-6 

•8 


1 

2- 
3 


1' 

3' 
8' 

1' 

3' 

6' 

1' 

8' 
6' 


8'11 

12-81 
12- £5 

10-49 
13-63 

18-64 

831 

14-08 
1818 


Nil 

Nil 

Containing a few 
pieces of stone*. 
(Iron pan). 

Nit 

mi 

Nil 

Nil 

Nil 

Containing & few 
pieces of stonfii. 
(Iron pan). 


11 

5-2 
5-7 

4-7 
9-7 

6-7 

1-2 
7-8 
6-2 


•81 
1-27 

fi-62 

1-54 
613 

$•66 

2-82 
2-26 

602 


•3 
11 

5-0 

3-0 

6-8 

3-8 

•8 
2-7 
5-4 


3750 
26-82 

714-28* 

176-46 

644-44* 

18108« 

20000 

58-60 
676-00* 



to 
to 



•These results cannot be compared with their opposite nnmbers in pits 4, 5 and e, owing to the presence of stones In the samples. 
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Unfortunately some of the samples contain stones which preclude 
their comparison with their corresponding opposite numbers. Thus 
none of the 6' level samples can be compared nor can the 3' levels in 
pits Nos. 5 and 2. 

The first thing to notice is that all the irrigated samples without 
exception show higher moisture values than the un-irrigated ones. 

Secondly, that for the five samples which are comparable, the pre- 
dicted increase in growth is significant, ranging from a 26 per cent. 
minimum to a 200 per cent, maximum, this in the driest time of the 
year, when growth- in trees begins. Khair (Acacia catechu), palaa 
(Butea frondosa), and ber [Zizyphm jujuba) are all pruned in the period 
March-May for the July or the October-November infection of the 
new young shoots, so that the value of the extra stimulus to growth 
which contour irrigation gives to these new shoots can be appreciated 
—the bigger and more suceulent the shoot is by the time of infection, 
the greater will be the feeding ground for the lac insect and the greater 
the expectation of a subsequent heavy lac yield, though naturally the 
extra yield of lac may not necessarily equal the extra tree growth yield, 
as other extraneous factors can intervene. 

As moisture content, and consequential increase of growth is higher 
at all soil depths on the irrigated area, it also follows that not only the 
lac host trees tapping the lower levels but also the grass soil cover tap- 
ping the upper levels will benefit- Increase of grass will give an increase 
of humus decay, if as in this case, the increased yield will not all be 
reaped as hay, resulting in an increase in the organic compounds of nit- 
rogen, phosphorus, and potassium which will be carried down in solution 
into the soil for extra benefit to both crops. The increased grass crop 
will also help to prevent soil losses by erosion. 

Another point to note is that in the case of soil pits 1 and 3 the few 
pieces of stone met with at the 6' levels were accretions in an iron and 
alumina pan. Their presence has made little appreciable difference to 
the moisture content as compared with the 3' levels whereas in soil pits 
4, 5 and 6 the stones were part of a gravelly sub-soil — which has caused 
a serious drop in the moisture content. 

It illustrates the fact that provided the iron pan is not impenetrable, 
it does not hinder tree growth, whereas a gravelly soil by draining away 
and so lowering the soil moisture content is a hindrance. 

It is also possible that irrigation may take the iron pan down to a 
lower level, but as the conditions under which pan is deposited are very 
variable it would require a long and careful investigation to ascertain 
the effect of irrigation on the depth of pan formation in tjiis case. 

o 
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On the other hand, if the tin-irrigated land were to be irrigated the 
increased moisture content of the soil would cause a more rapid weather- 
ing of the gravelly subsoil of gneissic origin by the disintegration of the 
felspars into clays. 

While the abnormally dry April weather has affected the moisture 
content of the 1' depth samples, the 3' levels and the 6' levels do not 
appear to have been effected mueh, in fact, they are very nearly in 
equilibrium as ia illustrated by the irrigated plots. This explains why 
trees can put forth leaves in the hottest and driest time of the year, 
as their moisture reserves are drawn from the lower soil levels. 

Finally it is of interest to note that the moisture percentages of 
the 3' and 6' levels of the irrigated areas, increase in the middle and lower 
pits as compared with the upper pit. This is attributed to seepage of 
surplus water from above so that a better growth may be expected as 
one descends the hill, if other soil conditions remain the same. 

Soil samples are to be taken again in July, and at the end of the 
monsoon rains, in order to obtain a complete picture of the effect of 
contour trenching upon moisture content at different times of the year. 

N.B. — The above report has been corrected to conform with helpful criticism made 
by the Director of the Bureau of Soil Science, Harpenden, England. 

Santara IS, and Pogamara gara (Bamiafotru irrigated area) and Protected 
Forest 25 and Anhua 4, near Salai (controls). 

The object of these tests taken between the 19th and 21st May 1938, 
when the sal seeds were falling, was to discover whether better condi- 
tions for their germination prevailed in the irrigated area or without 
it in former comparable areas. Also to discover if irrigation increased 
the moisture content of the soil at lower depths,— sample scrapings 
of not more than £* depth, of the soil were tested for moisture content 
to prove the former, and samples at lower depths for the latter. 

Difficulty was experienced both in the irrigated area and in Pro- 
tected Forest 25 in finding areas having a good depth of soil free from 
stones or rock, as these would upset the tests. Eventually a pit was 
dug, 133 yards from the trench in Pogamara gara and another in Santara 
13, 43 yards from the trench just above the Research Thinning Plots, 
but samples could only be taken up to 2' depth. In Ankua 4, the soil 
was deeper. Preceded by lighter showers earlier in the month, *4t* rain 
fell on the 12th May at Bamiaburu, and another heavy shower of *5 
inch on the 16th instant, just after the areas there had been selected. 
As under normal conditions Salai would expect to get quite as much 
rain, if not more than Bamiaburu, from its proximity to the high hills 
of Buia and Indian Iron Mines in the East and Budha Buru in the 
West, all well over 2,000', if Bamiaburu received more rain from these 
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two storms than Salai, it is due to tie experiment, not to its more favour- 
able topographical position. In fact, the storm of the 16th came from 
the Salai direction, where it had rained. It is also reported that a light 
shower fell on the 20th evening at Bamiaburu, before the second soil 
scrapings were taken in the Pogamara gara and Santara 13. 

Care was taken in the selection of each site, especially in the control 
areas, t© see that the ground was well covered with grass which would 
retard evaporation to give a high moisture value. 

The results of the soil moisture tests are shown below : — 

' Percentage of soil moisture. 





Control Plote. 


Irrigated. 




Protected 
Forest 25. 


Ankuai. 


Pogamara gara. 


Santara 13. 


Surface scraping 

r ... 

2' ... 


8-9 

11*9 
13-8 


4-8 

12-6 
13-8 


18-4 (19th May) 
16-6 (21at May) 
16-6 
13-8 


161 (19th May). 
13-3 (21st May). 
12-9 
160 


Date <m which samples 
were taken. 


20th May, 
9 a.m. 


20th May, 
8 a.m. 


19th May, 
9 a.m. 


19th May, 

10 A.M. 



The chief thing to notice is the comparative dryness of the surface 
scrapings of the control plots, especially those of Ankua 4. An inspec- 
tion of the road surface nearby, seemed to show that the ground had 
received only a little rain from the storm of the 16th, 

On the other hand the Pogamara gara and Santara 13 surface 
scrapings show high moisture contents, higher than the samples at I' 
and 2' depth. These high moisture values were due to the rains already 
mentioned. While digging the pits it was noticed that the rain had 
penetrated the first 4*-5* of the soil. It is interesting to note 
that the moisture values of the 21st May are lower in both cases than 
those of the 19th. This is probably due to the last evaporation which 
occurred between the 19th and 21st, with only a very light shower 
{*03 inch) on the 20th evening, to counteract it. 

The lower surface scraping moisture values for Santara 13, as com- 
pared with Pogamara gara, may be due to taking the samples one hour 
later on the same day with an hour's extra sun drying the surface. 

The results show that the conditions in the trenched areas of Bamia- 
buru were much more favourable for germinating tbi perishable sal 

g2 
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seeds than were the conditions in Protected Forest 25, and Ankua 4. 
The moisture contents would scarcely be high enough to germinate the 
seeds (germinating tests for seeds are carried out on soaked blotting 
paper), but, once the showers which were falling fairly frequently at 
the time, had started the germination, there would be sufficient mois- 
ture in the soil to enable the seed to take root. 

The Divisional Forest Officer records that it rained every day after 
the 21st for the week he was there, so that conditions for seed ger- 
mination became even more favourable than at the time of the experi- 
ment. In Chota Nagra, no rain fell between the 20th and 23rd, when 
a heavy shower fell. Thereafter, it would seem that the rainfall through- 
out the Singhbhum forest area became general. 

As regards the samples taken at the 1' and 2' levels there is nothing 
striking to observe except the 2' level of Santara 13, which records 
16 per cent, moisture. This may be due to the fact that the pit was 
only 43 yards from the trench, whereas the Pogamara gara pit where 
13*8 was registered was further away. On the other hand, the level 
of the Pogamara gara shows a high percentage moisture 16-6 at the 
V level, with an inexplicable drop to 13-8 in the 2' level. It would al- 
most seem as if the results for the 1' and the 2' levels should be reversed 
to be more consistent with the Santara 13 records. 

It will be necessary to repeat these records, especially for the lower 
levels. 

II.— Systematic. 

Pakmau Division. 

In plantations from seeds of chir pine (Pirnts excelm)* two kinds 
of pine were noticed, the leaves and cones of one being longer than 
those of the other.- • The former is true P. longifolia, the identification 
of the latter is still under investigation at the Forest Research Institute, 
DehraDun. 

III.— Pathology. 

Fungal diseases in sal in Singhbhum forests are extremely common, 
Especially in the drier Hill Sal areas. There is a great prevalence of 
unsoundness and heart rot while dead trees are a common phenomenon. 
Examination suggests that not only is the heart rot due to fungal 
Attacks but also the deaths. 

- *The tentative identification of Pinus txetka ru given on « specimen without cone* 
taking into consideration the Wood Technologist's opinion that the wood resembled 
that of J*, eaxeisa. Sine* then however complete specimens nrove that the identifica- 
tion is not correct and that the pine is certainly not P. exeeua. The cone and leaves 
esamot, however, be matched at Dehre and are being sent to Kew. The D. F. O. has 
igpt complete timber samples of the two species and these are being investigated. 
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During the last 2 or 3 years specimens of fungal sporophores Have 
been sent to the Eesearch Institute at Dehra Dun and requests made 
for a Mycologist to be sent to Singhbhum for examining unsoundness 
and mortality in sal. Dr. Bagchee, the Mycologist at Dehra Dun, 
accordingly toured in Saranda, from the 23rd January to 3rd February 
1938, and then went to Kolhan division. 

Dr. Bagchee has not yet drawn his report on the fungal attaek on 
sal trees of Singhbhum forests. Mr. F. C. Osmaston, the Divisional 
Forest Officer, Saranda, who accompanied Dr. Bagchee in his tour 
writes as follows : — 

**.A full report cannot be made for some time as much will depend 
on the results of cultures to be taken from specimens collected, while 
a final report can only be made after cultures have successfully been 
infected into sound sal when only can the life history of each fungus 
be satisfactorily ascertained. 

In Saranda, unsoundness seems to be worst on white shale soil where 
sabai grass is usually common and this unsoundness is perhaps accen- 
tuated if there are signs of previous cultivation. Unsoundness is least 
prevalent on those red soil slopes, so often lateritic or derived from iron 
ore beds. In such areas unsoundness may be as little as 10 per cent, 
say, while in bad shaley soils it may be as high as 75 per cent, or more. 
In deep soiled valleys (unless in white shales), especially red soils, un- 
soundness is usually not pronounced unless the trees are very old. (Later* 
itic soils are indicative of high rainfall and the fact that unsoundness 
is least on them seems to suggest that unsoundness is correlated with 
drought. Ed.) 

Mortality is often most noticeable in mature stands of good quality 
where the soil is a dead red loam. 

In Saranda there seem to be 3 main active fungi that cause death 
or unsoundness. These are (as far as Dr. Bagchee could confirm) ; — 

(i) PoJyporons shorecB. 
(ii) Fomes tricolor. 
(iii) Trametes mc&rta. 

Poly fonts shorew. — This is the sal root fungus, which rots the root 
system, eventually causing death but does not necessarily cause un- 
soundness as it advances only slowly up the stem. It is mainly res- 
ponsible for deaths of sal. It appears to develop best in deep soils 
where quality is good and to kill large trees. Dr. Bagchee in the field 
failed to find any rhizomorphs. Inf*etion may be due to wind dispersal 
of spores only or to contact by infected roots as well." 
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The Conservator is of opinion that Polyporow is definitely a fungus 
of rich deep soils where sal thrives well and is more prevalent in loamy 
soils. It generally attacks either isolated trees or groups at once and 
that death takes place within 2 rainy seasons. Healthy trees and poles 
are attacked and killed outright. The attack broadens gradually from 
a centre but does not interfere with young regeneration. 

Forties tricolor. — This fungus is very common and is found in all 
types of sal forest in Saranda, though it is undoubtedly least common 
in the red iron soil slopes. It seems to be a heart rot and perhaps only 
a heart rot, and so may not he concerned in the death of a tree. On 
the other hand it seems to advance from the root upwards. It may 
be one of the causes of dry rot in sal timber and to be capable of spread- 
ing after timber is ie^ed and converted to sleepers or scantlings. 

It is also possible that it enters a tree through the stems and pro- 
ceeds downwards. Itor example saplings and young trees often nave a 
knotty appearance with multitudinous epicormic branches. There is 
some evidence that rot enters and develops down the stem from these 
knots, 

Trwwtw wtferta.— This fungus seems to be * heart rot only and 
one that does not kill a tree. It appears to be more local than either 
Polypona shorea or Forms tricolor. It seems mainly to frequent white 
shaly solid localities where sahai grass is plentiful. 

Attacked trees seem to have a crooked appearance with knotty 
protufiions from which epicormic branches spring and whence the sporo- 
phoreB emerge. It is therefore possible that unbealthy knotty looking 
poles are infected with Trametes incetta. Clear felling in any area in- 
fected with Tramete* incerta would be a control measure. 

The Conservator remarks that Pomes and Traimetes are attackers 
of badly grown poor type sal on hill areas which are or have been desic- 
cated by drought and fire, etc. 

Experiments are to be initiated with control plots for the thorough 
study of these fungi and for devising means of overcoming the loss they 
occasion. In the belief that drought is probably the chief contributing 
factor regulating tie attack it is proposed to lay out experimental plots, 
with contour trenches to see if irrigation will make the sal more resistant 
to attack. Infected poles will be cut back to see how long the new 
shoots wiB remain immune from attack when a plentiful supply is assured. 

I** ^ ^ «WKtAL FROVEtCBS AND BBSAIt. 

v | v Shar* is no flpecdal officer in the province for conducting forest bott* 
P Wfalw#mtih nor do the necessary faaUitkfl exist* If a suitable officer 
*mJd be spawd, Balaghat J" weat SofeooJ wmM fee tits mots suitable 
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place for starting a nucleus of a properly organised Herbarium and a 
Botanical Garden which will fulfil a long-felt demand of the department. 
For the present all identification and research work for the province ia 
done by the Forest Research Institute, Dehra Don. 

The following observations are reported from divisions : — • 

Atnraotu—The prevalence of Fames pappianus in the babul planta- 
tions seems to be due not so much to congestion as to soil factors. Very 
heavy and ill-drained soil is not very conducive to the growth of thia 
species and consequently in such areas the plants are very sickly and 
easily succumb to fungal attacks whereas along well-drained streams 
they are comparatively free. 

Bataghai,— There appears to be a special variety of Baukinia varie- 
gate growing in this division. It has more or less uncleft and yellowish 
green glabrous leaves, instead of the usual cleft and greenish-blue glau- 
cous leaves. Specimens will be sent to Dehra Dun to ascertain if thia 
is only a variety of Bauhinia variegata or a new species of Baukinia, 

Bila&put. — Some dying back of teak was noticed and specimens of 
dead twigs were sent to the Forest Research Institute to ascertain 
the cause of damage and suggest remedial measures. The dying back is 
observed to take place in late July and August and is followed by defolia- 
tion in September. A new flush of leaves appears soon after. Of the 
four possible causes of this dying back, viz., drought, frost, insect attack, 
and a secondary effect of defoliation ; the last is thus automatically 
eliminated, because defoliation follows dying back. Frost also does 
not seem to be the cause as it was observed that the shoots that died 
back were the growth of the spring (March-April) following the frost 
(January), Similarly drought could not be a cause as July-August, 
when the damage occurs, are by far the wettest months. Thus it would 
appear that the agency responsible for the damage is some insect and 
further investigations to confirm this are being carried out. 

Besides the four possible causes mentioned, the dying back might 
also be the result of physiological drought, i.e., a condition under which 
although there is plenty of moisture present in the soil, the roots are 
unable to absorb it, or excessive transpiration by the young and succu- 
lent tips of the trees, as a result of strong hot winds that blow during a 
prolonged break. The investigation might take these factors also into 
consideration. 

MantUa. — The common violet was found growing near Chouradadar 
in March. Curcuma aromatica was seen flowering in the sal forests 
in April, which is considered early for this species. 

North Ckanda.—Th» climber Aspidvpterya eordata was noticed to be 
v*y common in regeneration ame of die Moharti mage. 
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CHAPTER IV. 

FOREST ENTOMOLOGY. 

BENGAL. 

The insect girdling the collar of young Oryptomeria plants in Takdah 
Range, Darjeeling division, has been identified as the larva of Phassus 
sp. (Hepialidae). 

The incidence of damage by the Champ Bug (Urostylis punctigera) 
was less during the year. Investigations on a defoliator of Chukrassia 
tabularis, and on the larvae from girdled mahogany (Smetenia maoro- 
phylla) were continued during the year. 

BIHAR. 

Bagworms, Clania sp., attacked young foliage of Callistetnon, Ca$ua~ 
rina, Dalbergia sissoo and latifolia at the end of July 1937 in Hinoo 
nursery. A young shoot of Eucalyptus ctiriodora about 6* in length 
was completely destroyed in two days. 

Lagerstroemia ftos-reginae was attacked early in September 1937 
by Trabala vischnou Lef. (Lasiocampidae). As the area of attack is 
small the remedy consists in hand-picking or alternatively spraying 
with lead arsenate. 

White Aitfs — In the Experimental garden at Hinoo, it has often been 
noticed that exotics are more susceptible to white ant attack than indi- 
genous species. Especially Eucalyptus and Cypresses have been badly 
attacked. Watering with 5 per cent. Phenyl with Karanj cake every 
three days, helps to, reduce the attack. 

Forest Zoology.— -The tiger census in the Palamau forests, on April 
30th, and May 1st, showed 19 tigers and 10 tigresses. 

CENTRAL PROVINCES AND BERAR. 

Increasing damage from browsing by game is reported everywhere 
and is attributed to an increase in the number of deer as a result of 
stricter game laws. 

Defoliators of teak. — The following notes summarising the entomo- 
logical research by the Forest Research Institute at Nilambur are given 
for general information ; — 

The parasites of teak defoliators released in Nilambur in 1937 are 
Trichogramma sp. (Burma), an egg-parasite of Bapalia machaeralis 
T, minutum, an egg-parasite of Eyblaea puera and Cedria paradom 
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larval parasite of machaeraUs. These species have alternative hosts 
and it is expected that the colonisation will be successful. 

The pre-existing parasitism of maehaeralis and puera is also recorded- 

The vegetation of teak plantations has" been studied and lists of 
species which are (a) desirable, and (b) undesirable are given with reasons 
for the classification. 

Of the species of plants which are considered desirable in teak planta- 
tions, because they are food-plants of defoliators that are alternative 
hosts of parasites of maehaeralis and puera, the following occur in the 

Central Provinces. 

*Achyranthes aspefa, Anthoeephalus cadambe, Bamboo, Baukinia 
racemosa, Boehmeria ptatyphylla, Borassus flabeUifer, Casearia graveolens, 
C. tometOosa, Cassia fistula, *Cedrela toona, Celastrus paniculata, Dal- 
bergia sissoo, Diospyros- montana, B. tupru, Ehtetia laevis, Eheodendron 
glaueum, Flemingm paniculata, Grewia spp., *Helicteres isora, *Holar- 
rhem antidysenterica, Jasminum pubescens, Lagerstroemia parvifiora, 
Leea spp., Ougeinia dalhergioides, Pavetta indica, Solarium, sp., Ter- 
minalia balerica, *Xylia xylocarpa ; and of the cultivated plants *cotton, 
rice, sugarcane, tobacco, *castor and *mulberry. 

Species marked thus {*) support defoliators which are alternative 
hosts of parasites common to both maehaeralis and puera and are thus 
potentially most useful. 

Of the species of plants which are considered undesirable in teak 
plantations because they are alternative food-plants of machaeraUs 
and puera or of other pests of teak, those found in the Central Provinces 
are: — 

Gmelina arborea, Lantana camara, Pretnna totifolia, and Vitex neg- 
undo. 

The efficiency of the control of Hapalia maehaeralis by parasites 
may be considered satisfactory in Nilambur but the control of Hybhca 
puera is still deficient. 

ORISSA. 

Young asan (TerminaMa tomentosa) plants, raised in rob sowings in 
Barapahar division, were attacked and killed by defoliators. 
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CHAPTER V. 

UTILIZATION AND ECONOMIC RESEARCH. 

ASSAM. 

I.—GtaOTBBAti Work of Administration. 

Mr. S. M. Deb Laid charge of the post of Utilisation Officer during 
the year under review, 

II.— ExpBRiMENTAt Activities. 

(1) Wood Technology. 

The collection of wood specimens in connection with the work ia 
progress on Assam timbers at the Forest Research Institute, Dehra 
Dun, was accelerated. 

The Wood Technologist of the Forest Research Institute visited 
almost all the divisions of the Province immediately after the close 
of the year in connection with the same work, viz., the anatomical study 
of 183 species. 

(2) Timber Seasoning. 

As mentioned in the Annual Report for 1935-36, the Surma Valley 
Sawmills have finally agreed to install a seasoning kiln. 

Dr. S. N. Kapur, Offieer-in-eharge of the Seasoning Section of the 
Forest Research Institute, Dehra Dun, paid a visit to the mills towards 
the elose of the year under review, and gave necessary advice. A kiln 
with two chambers, each— 11' 6* wide, 20' high and 28' long, with a 
capacity of 10 tons of ¥ planks, and with an operating room 27' X 14' 
is under construction. The estimated cost is Rs. 40,000 (forty thou- 
sand rupees). 

The erection is likely to be completed by the end of October 1938, 

The Assam Railways and Trading Company's Sawmills at Margherita 
afford an example of how timber should be properly stacked for air- 
seasoning with the result that 60 per cent, higher prices are obtainable 
after one year's seasoning as against the green material usually supplied 
locally. 

(3) Timber Testing. 

Now that the planting of teak is being steadily increased, steps are 
being taken to find out the strength and working qualities of Assam teak 
as compared with that of Burma and elsewhere. 
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In view of the prospective use of treated sleepers, the following species 
have been selected for test at the earliest possible opportunity, as to 
their suitability for sleepers from the points of view of strength and 
capacity to absorb the requisite amount of preservative : — 

Gogra (Schima vxdlichii). 

Suta (Lagerstrasmia parviflora). 

(4) Wood Preservation. 

Some 15,000 (fifteen thousand) Metre Gauge hollong sleepers have 
been cut by the Assam' Kailways and Trading Company for use on their 
own line, after pressure treatment in their treating plant at Margherita 
with a mixture of 50 per cent, creosote and 50 per cent, crude oil. 

(5) Wood Working. 

(i) The following species were supplied for pencil making tests : — 
Bonsum (Phe&e goalparensis). 
Titachapa (Michelia champaca). 
Gunseroi (Cinnamomum ghndidiferum). 
Toon (Cefoela toona). 
Gogra (Schima ivallichii). 
Sida (Lagersiramia parvifiora). 
Haldu (Adina cordifolia). 
Vriam (Bischofia javanica). 

Of these, imam (Bischofia javanica) was reported to be most suit- 
able for the manufacture of pencils, and haldu (Adina cordifolia), toon 
[Cedrela toona), bonsum (Phosbe goalparensis) and titachapa (Michelia 
champaca) were found to turn out good pen-holders. 

(ii) Three sets of tool-handles, as are ordinarily required by the 
Indian Railways, were converted from ping (Cynometra polyandra). 

The East Indian Railway indicated a liking for the biggest type of 
handles made of this wood by ordering a supply of a small quantity 
of such handles. 

(iii) A firm has found bhelu (Tetrameles nudifiora) a good substitute 
for the Andamans dhup, for the manufacture of portable cabinets 
covered with leather or leatherette. 

(iv) In indigenous handlooms used in home industries in the Assam 
Valley, the use of bonsum (Ph&be goalparensis) for shuttles is increasing. 

(v) Bael (Aegle marmelos) has been found to make excellent handles 
for chisels and small hand-planing tools. i j 
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(vi) The sap wood of karol {Kayea Jloribunda) has been found to make 
good handles for small tools. 

(vii) Sutrong (Lophopetalum jimbriatum) makes excellent light ceil- 
ing boards capable of taking a high class polish. 

(viii) Furniture makers are being advised to make drawers of ward- 
robes and of cabinets, meant to protect respectively woollen clothing 
and valuable documents from vermin, with gumeroi (Cinnamomum 
glanduliferwn). 

(ix) Kurta (Palaquium polyanthum) makes a very good movable 
deck for country boats. The edges of planks do not deteriorate although 
badly exposed to the sun, moisture and constant rough use. This tim- 
ber is therefore being recommended for bridge flooring after air- 
seasoning. 

(x) Rata or atnari (Amoora walliehii) is a favourite timber with the 
Surma Valley Sawmills for making furniture. 

(xi) For the construction of articles such as camp furniture for 
which elasticity combined with strength and toughness is a desideratum 
for rough handling, haiia or boga-potna (Chukrasia tabularis) has been 
found a splendid timber. 

(xii) Jhalna or hollock (Terminalia myriocarpa) has been found 
satisfactory for bottom boards, and is also likely to be used by one Rail- 
way for the construction of skeleton frames for carriages. 

(xiii) The same Railway was also convinced of the utility of bonsum 
(Phoebe goalparenMs) for panelling and ceiling in carriages, but the price 
and freight of this material from one end of the country to the other 
proved a bar to its economic use. 

(xiv) Samples of titachapa (Michelia champaca) and bonsum (Phoeb* 
goalparensis) have been sent to a firm in Great Britain, through the 
Timber Adviser to the High Commissioner for India, for testing their 
suitability for making engineers' patterns, such as models of aeroplane 
engines, motor engines, locomotive parts, etc. 

(6) Match tooods. 

The Assam Match Company's Factory at Dhubri does not like to use 
any indigenous timber other than simul (Botnbax malabaricum). 

A Match Company of Calcutta has however agreed to use bhelu 
(Tetrameles nudifiora), pUali (Trewia nudiflora) and kadam (Anthoce- 
phalus cadamba), and has placed a trial order for the supply of these 
species. 
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(7) Wood for packing cases. 

The Venesta Factory, Kamarhati, has after all taken to the use of 
simul (Bombax malabaricum) and bhelu (Tetrameles nudifiora) for cheat 
battens. Its dislike for these timbers, because of the influence of tradi- 
tion, was noted in last year's Report. 

The Calcutta dealers who so long preferred simul (Bombax rnala- 
baricum) and bhelu (Tetrameles nudifiora), have been convinced of the 
worth of several other species, and they are now taking also hadam 
(Anthocephalus cadamba), pitali (Tretcia nudifiora), dvmaru (Ficus app.), 
ba-rpat {Ailanihus grandis), sel&ng (Sapium baccatum), satiana (Alstonia 
scholaris), bonjalakia (Cryptocarya amygdalina) and bonhonalu (Cryp- 
tocarya fioribunda). 

(8) Plywood and veneers. 

Makai (Shorea assamica) and almost all varieties of sapas (Michelia 
spp., Tafaurm spp. and Manglietia spp.) make excellent decorative • 
plywood, ornamental veneers and laminated panels. 

(9) Paper pulp. 

(a) Bamboo. 

From a preliminary investigation, it appears that within the Pro- 
vince approximately 252,000 acres are covered by not less than 25 
varieties of bamboo of which muli (Melocantm hambusrndes) > kako (Den- 
drocalamus hamiltonii), khung (Dendrocahmus longispaihus) and mir- 
tenga (Bambusa tulda) predominate, and are therefore important from 
the pulp industry point of view. 

About 56,000 tons of bamboos can be made available for annual 
supply, provided pulp making factories be established at suitable centres 
within or in the vicinity of the sources of supply. 

(b) Grass. 

Imperata cylendrica seems to cover about 205,000 acres of land 
all over the Province. The approximate annual supply of this species 
for pulp and paper manufacture may be estimated, at 102,500 tons. 

So long as pulp mills at suitable sites within the Province are not 
erected there, is little chance for this material being utilised for the pur- 
pose, as transit charge to established mills is prohibitive. 

(10) Minor forest 'produce. 

Pishachban (Eupatorium odoratum). — As mentioned in last year's 
Report, 4= maunds of flowers of Eupatorium odoratum werq supplied to 
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the Bio-Chemist, Forest Research Institute, Dehra Dun, for distillation 
of essential oil, and he reports as follows : — 

" The flower heads of Eupatorium odoratum when received here were 
in a process of decomposition but were distilled immediately for their 
oil content. The yield of the oil is very very low and not enough for 
chemical examination. 

In order to avoid the loss of oil during transit, due to decomposi- 
tion or excessive drying, I would suggest your distilling flowers on the 
spot." 

Bdkhal bih (Millettia pachycarpa). — 10 pounds air-dried thin roots 
were sent to the Bio-Chemist, Forest Research Institute, Dehra Bun, 
for rotenone test and the following is an extract from his report : — 

" I have the honour to report that the samples of Millettia pachy- 
carpa roots sent along with your letter No. B/859, dated the 19th Nov- 
ember 1937, yielded 4*3 per cent, of total ether extract and 2*8 per 
cent, of rotenone. These results appear encouraging, especially when 
compared with the previous samples examined/' 

Guttapercha (Palaquium polyanthwn) . — The following report from 
the India Rubber, Gutta Percha and Telegraphs Works Co., Ltd., is 
in addition to what has been stated in the last year's Report : — 

" The sample referred to has been examined in the Works. They 
state that when it is washed in hot water it becomes very adhesive and 
remains soft for a considerable while. The resin content appears to be 
very high and the proportion of gutta or rubber is not likely to exceed 
10 per cent. 

It does not resemble any of the guttas with which they axe most 
familiar, and they could not use it to advantage. 

They add, however, that users of gum chicle may find it interests 
ing nevertheless, as it has similar properties, chiefly a low softening 
point." 

Ilt-^COMMERCUX ACTIVITIES. 

1. Timber Trade. 

(a) Supply of woods to Railways. 

(1) Steepen— 

Previous to the recent intervention of the Forest Department and 
Messrs. Himatsingka Timber Ltd., the Assam Bengal Railway used to 
purchase teak sleepers for their bridges and main crossings. These 
fcave now been replaced by sal. 
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Ndkor (Mesua ferrea) and hoUong (Dipteroearpus macrocarpus).— 
The Assam Railways and Trading Company, Ltd., have cnt about 10,000 
metre gauge sleepers of nahor for use in their own line and also some 
15,000 holhng for utilisation after pressure treatment. 

(2) Timber other than sleepers- 
Purchasers' Agency.— About 600 tons of converted material mostly 

from the following species were supplied to the Assam Bengal Railway 

and the Tezpur Balipara Railway :— 

Bonsum (Phosbe goalparensis). 
Tiiachapa (Michelia champaca). 
Sal (Shorea robusta). 
Amari (Amoora ivallichii). 
Haldu (Adina cordifolia). 

(b) General. 

Internal consumption— There has been a steady increase in the use 
of Assam timbers for plywood tea chests at the two local veneer mills. 

Export.— The Surma Valley Sawmills did increase business in export 
trade. Improved export of Assam timber from all sources amounted 
to about 31,000 tons of wood consisting mainly of— 

Sal (Shorea robusta). 

Sam (Artocarpus chapiasha), 

Ajhar (Lagerstrcemia fiosregincB). 

Amari (Amoora waUickU). 

Bonsum (Phafoe goalparenm). 

Gurjan (Dipterocarpus turbinatus). 

Tiiachapa (Michelia champaca), 

Gamar (Gmelina arbor ea). 

Sutrong (Lophopetalum fimbriatum). 

Khokan (Duabanga sonneratiodes). 

Boga-poma (ChuJtrasia tabularis), 

Poma (Cedrela toona). 

Sitmd (Bombax malabaricum). 

Bhelu (Tetrameles nudiflora). 

2. Trade in minor forest produce. 

Cam, — The outlook of the trade in cane, which is virt uall y Axmrn's 
monopoly in the country, has been much brighter. 
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The prices for all varieties hare gone up by 15 to 50 per cent. 

Bamboos.— The demand from the paper pulp industry remains stag- 
nant at only 2,000 tons a year, but from the neighbouring districts of 
Bengal for domestic use has considerably improved. 

Grass. — There is a keen demand for thatching grass in the Surma 
Valley and Lower Assam. 

Owing to the extensive use of corrugated iron sheets for roofs and to 
the Assam Oil Company using straw for packing their kerosine canisters 
in railway wagons, the consumption of grass seems to be steadily de- 
creasing in Upper Assam. 

Lac. — With a depressed market due to over-production in othe r 
lac growing Provinces and the tricks of the middlemen dealers, the 
local growers are receiving little encouragement. This situation is 
now under Government's consideration. 

Rubber (Ficus ehstica). — Superior quality material from South India 
is selling in Calcutta at a price which is lower than the cost of collec- 
tion of Assam rubber, hence the lessee has no other alternative than to 
suspend operations till matters improve. 

Honey.— Paucity of normal crop in certain areas was responsible 
for high prices. 

Bees' wax. — The market was very strong with prices moving in 
the favour of sellers. 

Herbal drugs. — Raklackita (Plumbago rosea). — Prices increased from 
Rs. 25 in last year to Rs. 40. 

Nux-vomica. — A sale was made for the first time. 1 maund and 18 
seers of Nux-vomica seeds were sold for Rs. 17-6-6 at Rs. 12 per maund. 

Chaulmugra (Hydnocarpus kurzii) seed. — Production was below nor- 
mal, immature seeds were collected by the lessees and there was laek 
of enthusiasm on their part to place them on the market in time for 
sale ; hence trade ."was extremely dull. 

Pipul (Piper toi'tgum). — Although the market was active, two of 
our Mahals failed to attract tenderers. The reason is attributed to the 
scarcity of supply. 

Agar {Aquilaria agallocha). — The market was as strong as last year. 
A new mahal was created in North Kamrup. 

Boga-medeloa [Tephrosia Candida).— One maund of boga-medeloa 
seeds was sold. 

Nahor seeds (Mesua ferrea).—A nakor seeds Mahal including Sib- 
sagar, Sadiya and Lakhimpur was sold for the first time. 

Rhinoceros horns, skin and hoofs. — Two horns weighing 138 tolas 
were sold for Bs. 1,160 or Rs, 336-4 per lb. Five maunds of skin in a 
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damaged state due to decomposition were sold for Rs. 30 and 11 hoofs 
for Rs. 3. 

Ivory.— 15 maunds, 10 seers, 9 chattacks and 2 tolas ivory were 
sold in auction for Rs. 5,854 or Rs. 9-9-5 per seer against Rs. 10-10-6 
in 1936-37 and Rs. 9-8-6 in 1935-36. 

3. Railway freights. 

Timber.— Reduction in Railway freight has been obtained for most 
of the forest produce. Previous rates were too high for trade and the 
new rates will benefit the Railways as well as the Department. 

4. Publicity, 'propaganda and commercial advice. 

(I) In the efforts to encourage an extensive use of Assam timbers, 
a great step forward in the matter of propaganda was made during the 
year under review as consuming and distributing centres were visited 
by the Utilisation Officer with samples of Assam timbers, many of which 
proved attractive to stockists, 

(II) Next to sal (Shwea robusta), as regards quantity available, 
comes hollong (Dipterocarpus ■macrocarpus) but its internal consump- 
tion is only a negligible fraction of the annual possibility. The so- 
called gurjan in the Calcutta market from Burma, comprises several 
varieties of Dipterocarpus including hollong. The demand for such 
timbers in the Calcutta market is for mill sawn material, whereas un- 
fortunately there is no suitable sawmill in our hollong areas to meet the 
demand. Formerly, transport charges were prohibitive. These have 
now been reduced, and attempts are being made to interest industri- 
alists in the matter. The question of re-opening the sleeper treating 
plant at Naharkatiya was under discussion after the close of the year. 

(III) A firm who had been using a huge quantity of boards for pack- 
ing cases from Korea (Japan) was approached and presented with 
samples of bhelu (Tetrameles nudijlora) and si?md (Bombax malabaricum) 
shooks. The Manager was strongly urged and agreed to buy almost 
all his requirements made of bhelu on the Utilisation Officer's recom- 
mendation from millers who obtain their supply of this species from 
the forests of Assam. 

(IV) For the first time, khair (Acacia catechu) trees were sold for 
the manufacture of cutch and hatha in the Haltugaon division during 
the year. A working scheme for khair areas has been prepared after 
enumerations. 

(V) Some Railway engineers were personally approached, while 
others were written to, urging the suitability of Assam timber for their 
work. 
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(VI) Efforts to place firewood in local markets in large quantities 
at reasonable prices consisted in visiting production centres, giving 
necessary advice to suppliers and getting the Kailway freight reduced 
by 20 per cent. 

(VII) Assistance was given in the disposal of sal from Kamrup and 
Goalpara divisions particularly in settling transit charges with good 
results. 

(VIII) A little over a crore of bamboos may safely be estimated 
as the normal annual output of our bamboo-bearing areas, of which 
about 50 lacs are annually extracted for domestic use. 

The balance could therefore be used as pulpable material had it 
been possible to extract and deliver the same to pulp and paper mills 
at workable cost. Transit rates for long distances at present prevents 
this utilisation. 

The solution is therefore to get some pulp making mills set up near 
the sources of raw material and with this object in view negotiations 
are now in progress with Calcutta. 

(IX) An exhibition of curios manufactured from Assam ivory by 
those industrialists who attend our auction sales for purchase of ele- 
phant tusks was arranged at the office of the Forest Utilisation Officer. 
It was largely visited by gentlemen of the town who highly appreciated 
the exhibits and greatly admired and encouraged the manufacturers. 

(X) Technical advice was given to sawmillers and other industrialists 
as well as to traders, big or small, and also to consumers. 

(XI) Sellers were put in touch with purchasers. 

5. Results of the efforts to increase the sale of Assam timbers. 

(I) thiring the year under report improvement was effected in prices 
of the following :• — 

(&} Hardiooods-r 

Bonsum {Phoebe goalparensis). 

Titachapa (Michelia champaca). 

Amari (Amoora waUichii). 

Ajhar (Lager strcemia ftos-regince). 

Garnar (Gmelina arborea). 

Poma (Cedrela toona). 

BoUock (Terminalia myriocarpa). 

Sal (Skorea robusta). 

(b) Softwoods.— After a long struggle with the Calcutta millers 
prices of woods for packing cases have been raised* 
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6. Miscellaneous. 



(i) Departmental sleeper supply. — 'The aim and object of the depart- 
mental contract for sleepers was fully explained in last year's report. 
More lamentable was this year's supply from the indigenous contractors. 
Only 594 out of 50,000 sleepers were supplied by them and the balance 
was made up from other sources. 

(ii) Railway conferences. — No less than 5 conferences with Railways 
were arranged for and attended to discuss the possibility of introducing 
suchrates of freight as would be mutually workable in the joint interest 
of both traders and transporting agencies, 

(iii) Collection of specimens. — A large number of specimens were 
collected for the proposed forest products museum. 

(iv) Supply of samples. — Samples of various forest products intended 
for commercial and industrial trial for exhibits in museums and also 
for educational purposes were liberally distributed. 

(v) Publication. — The writing of a hand book of forest products of 
Assam has been taken up. 

(vi) Enquiries. — More than three hundred miscellaneous enquiries 
were answered on timber, bamboo, cane, lac, agar wood, resin, honey, 
bees' wax, fish poisons and drugs. 

(vii) Identification. — 14 pieces of timber were identified, 12 for 
the Assam Bengal Railway and 2 for Messrs. Himatsinghka Timber, 
Ltd. 

They included bonsum (Phoebe goalparensis), hhohan (Duabanga 
sonneratiodes) and phulckapa (Manglietia insignis). Sample sent as 
bonsum (Phcebe goalparensis) was identified as khokan (Duabanga sonnera- 
tiodes). 

At the request of the Deputy Controller of Stores, East Indian Rail- 
way, a few varieties of cane were identified before him in bis office. 
Samples tendered by his contractor as Malacca cane were found, to in- 
clude about 10 per cent, of Malacca cane, 20 per cent, of sundi bet and 
70 per cent, of tita-bet, the latter two being natives of Assam forests. 
The strength, durability and utility of tita-bet for the purpose of baskets 
meant for such rough wear as carrying of coal, earth and ballast, were 
shown to him and he was told how to identify tita-bet and also to test 
the mechanical strength of cane baskets which were appreciated by 
him. He has agreed to insist upon the supply of Assam tita-bet in his 
future call for tenders for cane baskets. 

(viii) Liaison. — The usual liaison was maintained with the Pro- 
vincial Silviculturist and Botanical Officer ; Specialists at the Forest 
Research Institute;, Dehra Pun, Director of Commercial Intelligence 
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and Statistics, Calcutta ; Director, School of Tropical Medicine, Calcutta ; 
the Officer-in-charge, Commercial Museum and Publicity Department, 
Corporation of Calcutta. Acknowledgments are due for help from 
all these sources and also to Mr. A. K. Bosc, Superintendent, Rates, 
Development and Publicity, Eastern Bengal Railway, and Messrs, R. G. 
Manson, Chief Operating Superintendent and R. S. Vipan, Chief Com- 
mercial Manager, Assam Bengal Railway, for their sympathetic co- 
operation in the matter of removing high freight rates for the deve- 
lopment of trade in forest products. 

(ix) Aims and achievements.— As some sections of the public appear 
to be still ignorant of the aims and objects of the Utilisation Branch 
and also of the benefits of its activities the remarks made last year in 
this connection are repeated below : — 

The primary object is to develop the utilisation of all the natural 
resources of our forests and to place an increasing supply of marketable 
products within the reach of the public. This aim is to be so attained 
as in the process to bring in to Government the full value of the same. 

The beneficial effects should be found in the improvement in prices 
of raw materials and the consequent increase of the net revenue. 

BENGAL. 

I. — General Work of Administration. 

The post of Forest Utilisation Officer, Bengal, was held by Mr. C. T. 
Trigg, Deputy Conservator of Forests, from 1st April 1937 to 24th 
November 1937. and Mr. S. Chaudhuri, Deputy Conservator of Forests, 
from 25th November 1937 to 31st March 1938. 

II. — Commercial Activities. 

Sales. 

(a) B. G. sleepers. —Orders for the supply of 5,000 B. G. sleepers 
were received during the year under report at rates of Rs. 4-11-0 and 
Rs. 4-13-0 each f.o.r. loading station. 

(b) M. G. sleepers. — An order for the supply of 10,000 sleepers was 
received at Rs. 1-15-3 each f.o.r. despatching stations. 

(c) Light N. G. sleepers. — An order for the supply of 1,000 Light 
Narrow Gauge sleepers was received at Rs. 0-1 3-6 each f.o.r. despatch- 
ing stations. 

(d) Special sleepers.— An order for the supply of special sleepers 
to the value of Rs. 19,378-4-0 was received at rates varying between 
Jls. 1-10-0 to Rs. 10-7-6 each sleeper f.o.r. loading stations, 
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(e) Sal logs. — Round sal (Shorca robusta) logs to the value of 
Rs. 33,965-0-0 were supplied to the various railways and Government 
firms. 

(f) Sawn sal timber.- — Sal (Shoreu robusta) plank? and scantlings to 
the value of Rs. 1,597-8-0 were sold to various firms during the year 
under report. 

(g) Sal ballahas. — An order for the supply of 4 sal (Skorea robusta) 
baUakas to the value of Rs. 148-8-0 was received during the year under 
report. 

(h) Birch. — Orders for birch (Betxda alnoides) squares and planks to 
the value of Rs. 1,482-11-0 were received at the rates of Rs. 1-2-0 and 
Rs. 0-15-0 per eft. f.o.r. loading stations. 

(i) I'oott.— Orders for the supply of sawn toon (Cedrela toona) timber 
to the value of Rs. 3,425-2-6 were received from various firms and 
Government Departments and were supplied from Kalimpong, Kur- 
seong and Buxa divisions. 

(j) Sissoo. — Orders for the supply of sissoo (DaJbergia. sissoo) logs 
to the value of Rs. 6,400-0-0 were received and were supplied to the 
firms and railways concerned within the year under report. 

(k) Gurjan. — Orders for the supply of gurjan (Diplerocarpus tur- 
bvnatus) logs were duly received from the railways like the previous 
year during the year under report, and the total value of the supply 
from the Chittagong Hill Tracts division amounted to Rs. 10,195 only. 

(1) Gamari. — Orders for the supply of gamari (Gmelina arborea) 
planks to the value of Rs. 2,168-12-0 were received during the year under 
report. 

(m) J anil. — Jarul (Lagerstrcemia jlos-regince) scantlings to the value 
of Rs. 36-0-0 were sold from the Chittagong Hill Tracts division dur- 
ing the year under report. 

(n) Match-ioood logs. — Orders for the supply of simui {Bombax mala- 
baricum), pitali {Trewia nudiflora), kadam {Antkocephalus cadamba), 
logs suitable for match manufacture were received from various match- 
manufacturing firms in Calcutta. 

(o) Miscellaneous timbers. — Orders for the supply of mixed timbers 
such as pakkasaj (Terminalia tomentosa), chickrassy (Cku$krasia tabu- 
laris), gumar {Gmelina arborea), lampatia (Duabanga sonneratioides), 
lali (Amoora waUichii), toon (Cedrela toona), chapalish (Artocarpus 
chaplasha), champ (Michelia champaca), willow (Salix tetrasperma), 
siris (Albizzia lebbek), karam (Adina cordijolia), etc., to the value of 
Rs. 1,541-2-9, were supplied from Kurseong and Buxa divisions during 
the year under report. 
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(p) Civit.— An order for the supply of 20 tons of civit {Swintonid 
fioribunda) at Rs. 25 per ton f.o.r. Chittagong, was received from 
Messrs. Mansfield & Sons, Calcutta. 

III. — Experiments and Research. 

(1) Wood Technology. 

A key for the identification of 34 Bengal timbers is being prepared 
at the Forest Research Institute, Dehra Dun. All species with the 
exception of one or two have been sent to Dehra Dun, and the rest will 
be despatched soon from divisions, 

(2) Timber seasoning. 

Cedreh toona.— Reports on 10 tons of forest grown toon (Cedrela 
toona) sent to the Utilisation Officer, Forest Research Institute, Dehra 
Dun, for kiln-seasoning experiment under Project VII, for comparison 
with road side toon, have not yet been received. 

(3) Timber Testing. 

(i) Logs of the following species were sent to Dehra Dun during 
1934-35 for test under Project VIII (Veneer and Plywood). 

Terminaliatomentosa • Kuraeong. 

Anthocephalua cadamba 
Artocarpua chaplasha . 
Omelina arborea . 

Lagerstrozmia fioa-regince 



Michelia champaca . 
Dipterocarpus turbinates 



Kurseong. 
I Chittagong Hill Tract*. 



(ii) Casianopsis kystrix. — A sample of this timber was sent from 
Darjeeling division in 1934-35 for test under Project VIII (Veneer and 
Ply -wood) and. the following report has been received : — 

" Peeled-green: Slight evidence of stain near sap. Free from insect 
attack and knots. Too fast grown. Peels coarse. Woolly in spots 
and fibres pick up badly. Numerous cracks causing short lengths. 
Useless for ply- wood." 

(iii) To compare with Grewia tike/alia, 5 logs of Grewia vestita wero 
sent to the Forest Research Institute for testing under Project I from 
the Kurseong Forest division during 1934-35. 

(iv) Gmelina arborea, 4. 

Artocarpus chaplasha, 4. 

Dipterocarpus $pp., 4. 

Michelia champaca, 4. 
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Simple logs of the above species were sent to the Dehra Dun Forest 
Research Institute from Chittagong Hill Tracts division during 1934- 
35 to test their quality with a view to the possibility of extending their 
use outside Bengal. 

(ix) One log of each of the following species was sent to Messrs- 
C. Lazarus and Company, Calcutta, for test in the manufacture of furni- 
ture : — 

From Kurseong division — 

Chickrassy (Chuckrasia taoidaris). 

Pakasaj {Terminalia tomentosa). 

Chapalish (Artocarpus chaplasha). 

From Sundarbans division — Pusswr (Qarapa moluccerms). 

No report has yet been received. 

(x) Sonneratia apetala. — Two Iceora {Sonneratia apetala) logs were 
supplied to Messrs. Mansfield & Sons, Calcutta, for test in heavy pack- 
ing and turned out to be quite suitable for the purpose. 

(xi) Gmelina arborea.— One sample piece of gamari {Gmelina arborea) 
was sent to Messrs. Chittaranjan Crochet Cotton Manufacturing Company, 
Calcutta, for testing in making reels, etc., from Kurseong division, but 
no report has yet been received. 

(xii) Terminalia tomentosa. — One sample piece of laurel (Terminalia 
tomentosa) was sent to Messrs. Coondoo Paul & Coy., Calcutta, for test 
in the manufacture of wooden handles from Kurseong division, but 
no report has been received. 

(xiii) Mickelia champaca. — (a) Three specimens of champ (Mickelia 
champaca) were sent to the Timber Adviser to the High Commissioner 
for India, London, for testing its suitability for making engineers patterns. 

(b) Alnus n-epalensis. — Arrangements are also being made to send 
3 more specimens of utis (Alnus nepalensis) to the Timber Adviser to 
the High Commissioner for India, London, from India, for the same 
purpose. 

(xiv) Logs of the following species were sent to Messrs. G. C. Law 

& Company, Calcutta, for testing their suitability in the manufacture 
of pencil and penholders :— • 

(1) Hill toon (Cedrela mkrocarpa) ..... From Kalimpong 

dlviaiAn. 

(2) Lali {Amoora xmUichii) From Kurseong 

division 

(3) Kainjal (Sischofia javanica) ..... Do. 

(4) Gamari (Gmelina arborea) . Do. 

(5) Toon (Otdrela toona) Do. 

(6) Mahogany [Svneienia macrophylla) .... From Chittagong 

Hill Tract*. 
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(7) Malatta {Macaranga denticvlata) 

(8) Do. (Macaranga irtdtca) 

(9) Hatipaili (Pterospermvm acrifolium) 

(10) Kawla {Mackilvs gamblei) . 

(11) Lasuoe {Amoora rohitiiha) , 

(12) Champ (Mxchelia chatnpaca) 

(13) Ramgua (Horsfieldta kingii) 

(14) Chewcipatey (Melioema simplitifolia) 

(15) Mauwa (Engelhardtia spicala) 



From Box* division. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

, Calcutta, on the 



Reports submitted by Messrs. G. C. Law & Co. 
above logs are given below : — 

(1) Kainjal (Bisckqfia javanica) : — Suitable for manufacture of 

pencils. 

(2) Lali (Amoora walichii) : — Suitable for manufacture of pen- 

holders and pencils. 

(3) Gamari (Gmelina arbor ea) : — Unsuitable for the manufacture 

of pencils and penholders. 

(4) Hill toon (Cedrela microcarpa) : — Suitable for pencil making. 

(5) Mahogany (Swieienia macrophylla) : — Due to high price of the 

timber it cannot be used for the manufacture of pencils and 
penholders. 

(6) Toon (Cedrela toone) : — Suitable for pencil making. 



(7) Malatta (Macaranga denliculata) *\ 

(8) Hatipaili (Pterospermwm acrijolium) \ 

(9) Kawla (Machilus gamblei) 

(10) Mawa (Engelhardi-ia spicata) 

(11) Champ (Michelia chatnpaca) j 

(12) Ramgua (Ho-rsjleldia kingii) J 

(13) Chewripatey (Meliosma simplwifolia) 



j Not suitable for 
Y pencil or penhol- 
der manufacture. 



) Good for both pen- 
> cil and penholder 
(14) Lasune (Amoora rohituka) ) making. 

(xv) Hand samples of the following species were sent to the Manager > 
Venesta Box Factory, Kamarhati, from Kurseong division, for testing 
the manufacture of making corner pieces of venesta tea boxes:—- 

1. Kadam (Anthocephalus cadamba). 

2. Mainakat (Tetrameles nudifiora). 

3. Pitali (Trewia nudifiora). 

4. Chickrassy (Ckuckrasia tabidaris). 

5. Chatiwan (Alstonia scholaris). 
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6. Kainjal (Bischofia jawnica). 

7. Plains kawla (Machilus gamblei). 

8. Raktan (Lophopetalum fimbriatum). 

9. Latikaram (Hymenodiclyon excelsum). 
No report has yet been received. 

(xvi) Shorea robusta. — A comparative "result of test on sal {Shorea 
tobusta) from Sukna range of Kurseong division with sal from ICalini- 
pong and Jalpaiguri divisions (one consignment) received from the 
Forest Research Institute, Dehra Dun, are given below : — 

" Although in the. green condition, Kurseong sal appears to be 
slightly superior to the other consignment, it has gone down in air-dry 
values showing poor improvement of strength due to seasoning. It 
has suffered considerably in sheer and tension in the radial directions. 
The ratio of tangential and radial shrinkage is also greater. All this 
points to a slightly greater tendency to split and check. 

It saws and machines reasonably well and is suitable for the usual 
run of purposes for which sal is put although it may check slightly more 
than other sal." 

(4) Wood Preservation : — Nil. 

(5) Minor Forest Produce. 

Gurjan oil. — (a) The tapping of gurjan oil departmentally has been 
abandoned. 

(b) The results of the experiment on one pound of gurjan oil sent 
to Messrs. Johnson & Nicholson (India), Ltd., Calcutta, from Chittagoug 
division during 1935-36 is not yet known. 

(c) A sample tin of gurjan oil was also supplied to the Director of 
Industries, Bengal, from Chittagong division in 1933-34, for test as 
to its suitability for paint manufacture but no report has yet been 
received. 

(d) Some seeds and roots of Sapium indicum were sent to the Bio- 
chemist, Forest Research Institute, Dehra Dun, for experiment as to 
whether it has the qualities of a fish poison. 

(6) Paper pulp. 

One ton of unbarked gengwa (Exewearia agallocha) was sent to the 
Utilisation Officer, Forest Research Institute, Dehra Dun, for 
experimental work on the preparation of mechanical pulp, but no report 
has yet been received. 

Bamboos. — A specimen of Demdrocalamus hamiUoni was sent from 
Kalimpong division to the Officer-in-charge, Commercial Museum of 
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tne Corporation of Calcutta, for exhibition according to his request, 
and it is reported to have been highly admired. 

Charcoal briquettes. —Cryptomeria japonica is unsatisfactory both 
for fuel and charcoal, owing to its habit of sparking, 9 inaunds 35 
seers of Cryptomeria charcoal were prepared and sent to Dehra Dun 
from Darjeeling division for test in making charcoal briquettes. If 
Cryptomeria charcoal can be used in the form of briquettes, which do 
not have a tendency to spark, it will materially increase the saleable 
value of the Cryptomeria fuel. 

(7) Tans :— Nil. 

(8) Wood working. 

(i) A mature timur {Zanihoxykim budrunga) tree was felled and 
sawn up in the Buxa division for locaJ experiment, as this timber was 
much used in the Dacca District for furniture making. The timber 
has not behaved well there, cracking and splitting badly even in the 
log when it was sawn. 

(ii) No report on the specimens of gurjan (Dipterocarpus turbinatus) 
sent to the Ceylon Government Railways, Colombo, has yet been received. 

(iii) Report on the specimens of sal (Shorea robusta) sleepers sent 
to Ceylon and the Sudan has not yet been received. 

(iv) Specimens of the following were sent to the Utilisation Officer . 
Forest Research Institute, Dehra Dun, from Jalpaiguri division :— 

Dalbergia sissoo . . herbarium specimens. 

Tr&wia nudifiora » . fruit, leaf, and wood specimens. 

(v) Some Salix tetrasperma was supplied to the Superintendent, 
Cordite Factory, Aruvankadu, for experiments. 

(vi). Tali (Dichopsis polyantha) is abundant in Chittagong Hill 
Tracts division. It is required to test its strength to see if it could be 
substituted for imported Oregon pine and if a market could be created 
for it. The Utilisation Officer, Forest Research Institute, Dehra Dun, 
says that the species has been added to their test programme and has 
asked for 5 logs to be sent for the purpose. Arrangements have been 
made to send the logs to Dehra Dun for testing. 

(vii) The following samples of timbers were supplied from Kurseong 
division : — 

(a) One piece of gamari (Gmelina arborea) scantling to Messrs. 
Chittaranjan Crochet Cotton Manufacturing Company, 
Calcutta. 
(6) Two samples of chickrassy (Chuckrasia tabularis) planks 
were sent to Mr. B. N. Ghosh, Government and Railway 
Contractor, Delhi. 
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(viii) Samples of laurel (Terminalia tomentosa) from Kalimjtong 
division have been sent to railways and others, and it is hoped to be 
able to introduce it in the market. 

(10) Miscellaneous. 

(i) Medicinal plants.- — Enquiries were made by Messrs. Birla Bros., 
Calcutta, regarding medicinal plants available in the Sinchal range 
(Darjeeling division) and they were informed that Dychroa febrifuga 
plants were abundant, but no reply was received from the Company 
during the year under report. 

(ii) Introduction of silage feeding of cattle in the Bills. — 4 experi- 
mental silo-pits were constructed at Dilaram (Kurseong division), 
Sukiapokhri, Jorebungalow and Takdah (Darjeeling division) respec- 
tively. They were filled with fodder collected from our plantations. 
Grasses were collected, in preference to other species with the object of 
making good silage. 

The objects of this experiment are :— 

(a) To introduce the silage system to the local population and 
to encourage them to use this type of fodder when fodder 
is short during the dry season. 

(6) If this system is introduced successfully it should reduce 
lopping and cutting of prohibited species in the forest 
during the dry season by fodder cutters. 

(c) Another object in view is that if plantations are cut for fodder 
for the preparation of silage under departmental control, 
it will lessen the cutting of coppice and natural seedling 
recruitment in the plantations. 

(iii) The usual liaison was maintained with the Divisional Forest 
Officers, Timber Advisory Officer to the Kailway Board, Timber Adviser 
to the High Commissioner for India, London, and the Forest Research 
Institute, Dehra Dun. 

General. 

The Forest Utilisation Office is still of fairly recent origin in Calcutta 
having been established hardly 2 years back, but the increased calls 
and invitations received, for technical advice and information more 
than justify the decision of transferring the Headquarters from Darjeeling 
to Calcutta. 

A proposal for a joint bureau for controlling the sales and publicity 
of forest produce of several neighbouring provinces in Calcutta is under 
the consideration of Government. 



l2o 

Although the maximum possible timber out-turn of the province 

is not sold, the quantity of building material and soft wood that this 
province imports from foreign countries, including Burmah, is amazing. 

Whether this is due to lack of facilities of extraction or transport 
or the unsuitability of indigenous wood, will have to be investigated. 
It is necessary to have a detailed survey made of the requirements of 
forest produce of the population of every district of Bengal, the source 
of their present supply, and the possibility of economic utilisation of the 
Province's produce to satisfy these requirements. 

Calcutta is by far the most important timber market within the 
whole of India. As much as 8,000 cubic tons of timber were imported 
into Calcutta during the month of March 1938 by sea. 

To achieve the desired result the establishment of up-to-date saw- 
mills for better conversion, and the introduction of seasoning kilns and 
impregnating plant for the improvement of our indigenous materials 
may be necessary. Legislation and the co-operation of the Railways 
and the Steamer Companies to transport our materials at competitive 
rates of freights, may also be necessary. 

Negotiations on these lines with the authorities concerned have 
already been undertaken. 

BIHAR. 

I. — General Work op Administration. 

The Forest Research Officer, and the Working Plans Officer held 
charge of the Utilization office during the year under review. The 
assistance of the Utilization Ranger was only available for a short time 
from July to December 1937, after which he was attached to the Working 
Plans office. 

II.— Commercial and experimental activities. 

Grading rides for timbers. — As reported last year, grading rules were 
printed, and complimentary copies were distributed to all engineering 
firms, principal contractors and consumers of the Province, and to Utilisa- 
tion Officers of other provinces. Extra copies on payment were asked 
for and supplied to several Divisional Forest Officers in the Central Pro- 
vinces, Bombay and Madras. 

Railway freight. - As a result of representation to the Superintendent, 
Rates and Development, as outlined in last year's report, success was 
achieved in getting the freight rates for charcoal from exporting stations 
of Singhbhum District reduced, with effect from 1st January 1938. 
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Puhlidty and propaganda.— Several enquiries were made for Indian 
Forest Record, Vol. XVIII, Part X, "Physical and Mechanical Properties 
of Woods grown in India ", and these were forwarded to the Forest 
Research Institute. A few extract reprints were issued free to Public 
Works Department Chief and Superintending Engineers, As mentioned 
last year, the four utilisation posters from the Forest Research Insti- 
tute were converted to linen backed pictures and distributed to 
all Engineers, District Magistrates, Engineering Colleges and firms, 
Divisional Forest Officers and Range Officers. 

Besides this, pictorial postcards entitled " What does the future 
require of you " and " Save your forests and prevent desolation ", 
showing pictures of first quality sal alongside eroded country, were also 
widely distributed. 

Exhibitions. — Due to lack of funds and insufficiency of staff, the 
Department could not participate in the provincial exhibition at Patna. 
Khunti exhibition in Ranchi District. — We were invited to partici- 
pate in the second annual exhibition of agricultural products at Khunti, 
held in January 1938. Wood samples and minor forest products and 
several forest pictures and posters were sent to the exhibition held there 
under the supervision of the officiating silvicultural Forester. The 
exhibits were well displayed in the lecture hall of the Middle English 
School alongside the exhibition ground. Mr. J. N. Sinha, E.A.C.F., 
also delivered two lectures in English and on the third evening officiating 
Forester M. Bodra, delivered one in Uraon, The lectures were much 
appreciated. We have now a good collection of two hundred and 
eighteen slides as subject material for lectures. 

A certificate of merit was awarded by the Managing Committee of 
the exhibition. 

Ranchi exhibition. — On return from Khunti, all the exhibits, plus 
others from the head office, were exhibited in Ranchi Gait Park in a 
Swiss cottage tent. Several boxes of seedling plants were also exhibited 
and some were sold, 

Santal Parganas exhibition.— The Divisional Forest Officer, Santal 
Parganas, again requested for exhibits for the Hizla mela, but owing to 
the short- notice given none could be sent. ' I 

All-India fibre exhibition at Calcutta. — Exhibits of rope made of sabai 
grass (Pollinidium angustifolium) a ad Bauhinia vahlii creeper were sent 
to this exhibition held on the 15th March 1938. 

Picture frames with celluloid fronts for grouping full size photos on 
Wood Preservation, Reclamation, Grazing, Erosion and Denudation, 
Transport, and Seasoning of Timbers have been made. More groups 
are to be framed this year. These pictures will be invaluable for edu- 
cational purposes at exhibitions* 
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Experience has shown, and is stowing ever more clearly, that propa- 
ganda and education of the general public, and of the engineers of the 
Province, in forest matters, is one of the main duties of the Utilisation 
office. During Mr. Kamesam's hurried visit in July 1936, one engineer 
confessed that " We engineers know little about the value and strength 
of timbers and have few books to guide us ". 

Since then much has been done to improve the position by getting 
the Forest Research Institute to send appropriate literature sometimes 
free, sometimes on purchase, while the Institute's posters are now in 
the hands of all engineers. But in order to keep engineers abreast of 
current thought and practice in timber engineering they should receive 
regular supplies of current literature. One of the most effective ways 
of doing this is to circulate to them monthly timber periodicals. 

From the monthly bibliography of the Imperial Forest Institute, 
Oxford, two periodicals have recently been selected, one American, the 
other British, which practically cover the whole ground of timber 
engineering activity. Copies of these periodicals have already been 
circulated to the Chief and Superintending Engineers and have been 
very favourably received. Cyclostyled copies of summaries of the more 
important issues have also been sent to all Executive and District 
Engineers, and these have evoked immediate requests from several for 
the favour of receiving the magazine itself for perusal. The Superin- 
tending Engineer of Bhagalpur especially wished to circulate copies 
to all his Executive and District Engineers. It is impossible for one 
single eopy of each magazine to do service for all engineers. Besides 
this, Divisional Forest Officers ought to keep abreast of the times. 

To organise this education in timber matters effectively, six copies 
of each magazine monthly, are required. The cost would be about 
Rs. 170-0-0 annually. Two other books obtained with the help of the 
bibliography, namely ^Timber Connectors and a wood preserving pamphlet 
showing how concrete roadways are attached to the timber substruc- 
ture, were also circulated to engineers, but eaeh engineer should have 
his own copies 

The annual limit of Ra. 300-0-0 for periodicals in the whole circle 
was never intended to meet a situation such as this. At present, in 
order that engineers shall receive even the one circulated copy, money 
badly needed for other forest periodicals has to be curtailed. Govern- 
ment have been approached to increase the grant to Rs. 600-0-0. 

Much work on propaganda was done during the year, and valuable 
information from pamphlets and periodicals was brought home to 
engineers through cyclostyled copies. 

The proposal for erecting an Ascu treated bridge over the Subarna- 
rekha river on the Piska-Daladali road, by the District Engineer of 
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Ranchi, may perhaps be attributed to the result of this propaganda. 
The total coat f.o.r. Ranchi, for treated sawn timber was estimated to 
be Rs. 2-11-9 per c. ft. 

Summary of Results. — -In pursuance of the Utilization policy, the- 
Forest Research Officer surveyed inland and foreign markets for estab- 
lished contact between consumers and suppliers of forest produce. 

Two trial wagon loads of gumhar (Gmelina atborea) and chilbil 
(Hohptelea integrifoUa) in 8*, 10*, and 12* squares, have been arranged 
with a contractor for testing as a moulding wood. The consignment 
is expected to be despatched by June 1938. 

The visit of Mr.' Trotter, Forest Utilisation Officer of the Research 
Institute, at the end of January 1938, has stimulated interest in Bihar 
timbers. The suggestion that pre-fabricated Ascu treated sal might 
be used for the erection of coolie huts is being followed up. 

Principal, Indian School of Mines, Dhanbad. — This Institute requires 
woods for furniture making. Samples of Pterocarpus marsupium, Albiz- 
zia procera, Terminalia tomentosa, Gmelina arborea, Hymenodictyon 
excelsum, and Holoptelea integrifoUa were sent for his approval. He 
subsequently placed orders for well-seasoned pieces. 

Samples of sixteen commercial timbers were made and supplied to 
the Orissa States Forest School with a short description of their uses, 
weight in lbs. per c. ft. at 12 per cent, moisture content, and approxi- 
mate annual yield. 

General Engineering Company, Gaya. — As a result of supplying posters 
to this firm, we were requested to arrange for a supply of treated wood 
for constructional purposes. 

Gun stocks. — Samples of safed siris (AUrizzia procera) were supplied 
from Palamau to Messrs. Mullick & Co., Patna, for testing as gun stocks. 
They reported that the sample was cracked, otherwise it was quite suit- 
able. The cracking was attributed to that particular specimen being 
unseasoned when supplied. 36 Albizzia procera planks injSizes varying 
from 6' X 18* X 6* to 8' X 6* X H* are now being seasoned in the Chip- 
padohar seasoning shed since March last. Samples of 6* thick planks 
will be sent for trial after 18 months' seasoning, and the 1|* thick plank 
after the rains. 

Tool handles.— Babu Tarapado Bose, well versed in mechanical engi- 
neering, has been given a lease in Singhbhum for dhaura {Anogeissus 
hiifolia) with option of also taking Jearam (Adina cordifolia), arjun 
(Terminalia arjitna), amsabita (Mitragyna parvifolia), safed siris (Albiz- 
zia procera),. kendu (Diospyros melanozylon), sidha (Lager strqemiq 
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parvijhra) on a royalty bask. 26 dhaura (Anogeissw latifolia) and 24 
trees of other species have been felled by him and he 18 now seasoning the 
converted material at Chakradharpur. His machinery has arrived and 
he is busy erecting it. He hopes to extract to Chakradharpur by petrol 
lorry as this is considerably cheaper than railway freight -plus double 
handling charges. 

As mentioned last year, we are still awaiting samples of tool handles 
from the Forest Research Institute made of kendu (Diospyros melanoxy- 
Ion), sidha (Lagerstrcemia parviftora), dhaura (Anogeissus latifolia), husum 
(Schleichera trijuga), asan (Terminalia tomentosa), and dhaman (Grewia 
tilicefolia). These are to be sent as soon as the wood is seasoned. 

Match woods. — Several enquiries for woods suitable for match manu- 
facture were received during the year. Salai (Boswellia serrata), char 
(Buchanania latifolia), simul (Bombax malabaricwm) and amra (Spondias 
tnangifera) are the commonest species in this Province. 

A definite order for 1 ton Boswellia serrata a day is expected from 
Messrs. B. C. Roy & Co., Ranchi, but our supplies of match wood species 
are too limited, and it is doubtful if the full requirements can be met. 
However, the question of enumeration of salai (Boswellia serrata) in 
Palamau division is under consideration. 

Boxwood spedes.—Oux supplies of boxwoods are far too small to 
meet the demands of enquirers. 

Foreign market. — An enquiry from the High Commissioner for India 
has been received for sending samples in 12* x 6* x3* sizes of species 
suitable to replace Alston ia for pattern making. Samples of nine 
different species were sent, three of them being better than Alstonia 
itself. We are hopeful of receiving an order. 

Electrical poles.— 240 light transmission poles, of 300 lb. carrying 
capacity, were supplied to the Darbhanga-Laheriasarai scheme (65), 
the Ranchi extension scheme (25), and to the Berhampur Electrical 
Supply Company (150), for which a royalty of Rs. 0-0-0 per pole, less 
5 per cent, commission to this office, was received by Divisional 
Forest Officers. 

Bihar grid sckeme.— Acting on press reports, enquiries to the 
Electrical Inspector elicited the information that at least 10,000 poles 
would be required. Government were notified that if orders were to 
be placed with us, at least 18 months notice should be given for collecting, 
partly seasoning, impregnating and again seasoning the poles. The 
Special Officer now in charge of the scheme was advised that a special 
rate of 0-12-9 per c. ft. for impregnation would be quoted to Govern- 
ment by Calender's for any poles required for that scheme, which means 
that the 300 lb. class pole of 30' length would cost about Rs. 13-0-0 and 
the ooet of 500 lb. pole of 36' would be Rs. 16-0-0 or Rs. 17-0-0, 
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(1) Wood technology. —Nil. 

(2) Timber seasoning.— A second seasoning shed has been constructed 
at Goilkera, with 8 stack capacity, for Rs. 840-0-0. The first seasoning 
shed at Chippadohar is already in use for supplying Messrs. Tatas with 
moulding woods of ckilbil (Holoptelea integrifolia) and gumkar (Gtnelina 
arborea). 

(S) Timber testing. — Nil 

(4) Wood Preservation. — The Ascu plant has been finally installed at 
Goilkera as the most convenient centre for the Singbbum forests. More 
than 600 poles have been impregnated in this plant and 240 have been 
sold. 

(5) Minor Forest Produce— medicinal plants.— Several enquiries for 
a list of medicinal herbs and plants were received during the year. A 
booklet giving botanical and vernacular names of all medicinal plants 
and herbs found in the forests of Bihar and Orissa is under compilation. 
This will be printed and circulated to all Pharmaceutical Institutions. 

(8) Grass. — The Talchar sabai grass factory has sent samples of mats 
weaved with sabai grass [Pollinidium angusttfolium) to a firm in England, 
from samples supplied by the Forest Department. These have been 
appreciated. The firm's requirements are for mats in 40 yards lengths, 
in widths of 12", 24" or 36*. 



(9) Bay, — Results of analysis of grasses, sent from Palamau division to the Agricultural Chemist, Sabour, are given 
fcelow» 





Lab. 
No. 


Bihar 

office 
No. 


N ame of the grasa. 


Vojaturo. 


Cff*Jn04* OOKKWmON M»0*ST OS 0V»2C DBY HATTWR, 


DirotHIBl'S COHSTTTUBHTS. 




Swlal 
No. 


Nitrogen. 


Aah. 


Ether 
extract. 


Crude 
protein. 


Crude 
fibre. 


N. 
free extr. 
Including 
carbo- 
hydrate. 


E. 
Extr. 


Crude 
protein. 


Crude 
ftbre. 


N. 

free extr. 
Including 
carbo- 
hydrate. 


equivalent 
per 100 
lbs. of 
matter. 


1 

2 
-S 
-4 

8 
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F„ 


1 

8 
4 

6 

ft 
7 


Chrytopogon mo«««to 
trin. 

Rottixglia txaltata . . 

a^uda «rktota, Lino. 

■S«M*aetyrtiM» &r«tf/oK«m. 
New. 

.AmpAtfopM* ?ta*r«, Stapf, 
var jtaom. 

OptomAiM owrMan« r 

BeaOV. 


8-66 

8-22 
8-47 
914 

6-84 

7*17 


0-72 

0-84 
Ml 
©•76 

0-01 

2-10 


8-8 

10-8 

8-13 

12-10 

8-48 

H-91 


1-86 

0-80 
1-80 
1-40 

2-22 

186 


4-48 

6-26 
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4-68 

5-65 
18-13 


26-48 

8118 
28-27 
26-1 1 

22-8 

20-70 


67-8 

52-0 
66-8 
55-7 

60-9 
40-9 


008 

0-40 
0-66 
0-70 

111 
067 


2-24 

2-62 

8-6 

284 

2-82 

6-66 


14-66 

1712 
16-66 

14-86 

12-64 
11-80 


88-06 

80-68 
32-62 
82-86 

86-98 

20-44 


37-10 

88-00 
86-80 

85-66 

40-08 
86-27 



AU theae grauea poesew good fodder valne. J 1 ,, !■ better than others. They are as good as elephant gnus* (green). 
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(11) Miscellaneous. — Floating, Chaibassa division. — Attempts are 
being made to make the Roro river floatable for the 12-14 miles 
stretch from the Protected Forest 30 to Chaibassa. Four floats of 
salai were made at Roro, and a raft of 10 poles of 30'-32' length was 
tied to them for experimental floating. Several sharp bends in the 
river were met with, which could not be negotiated by such long poles* 
and it was found necessary to cut them in two. The raft reached 
Chaibassa the following day. If floating is to become feasible, the 
curves in the river must be widened, the rapids must be cleared, and 
launching must be delayed until there is a suitable height of water. 
The river has since been treated as far as Barabassa near Baipi, and 200 
sal poles have been stacked ready for further trials this year. The 
total expenditure incurred was Rs, 299-0-0. 



CENTRAL PROVINCES AND BERAR, 

General. 

This part deals with the experimental work connected with 
the utilization and marketing of forest products, and the general com- 
mercial activities of the Forest department. The work is in charge of 
the Forest Utilization Officer, Khan Sahib Abdus Salam, Extra Assistant 
Conservator of Forests, who held charge of the post throughout the year 
under report. 

Experimental and Commercial Activities. 



New markets for electric transmission poles of teak and PolyaUhia 
cerasioides were opened up during the year. 

Saw Mill— The Allapilli Saw Mill turned out 81,442 (66,560) cubic 
feet of sawn timber. The sales compared as under : — 



Logs . 
Sawn timber 



Total 



Quantity. 



aft. 

177,440 (156,631) 
78,346 (70,111) 



255,786 (225,741) 



Amount. 



Bb. 

2,32,443 (1,93,123) 
1,32,012 (1,19,849) 



3,64,455 (3,12,972) 

, n — 
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The details are given below :— 

(1) Logs. 



Kind of produce. 



Teak logs « 

Do. 

Do. 
ftoogh squared Aln (1) 
ShWiam (2) 
Baldu(3) 
(latari poles <4) . 
Teak poles . . 

Suriya poles <5) . 
B I-c Bamboos . 



Tot a i 



Class. 



1 
2A 
2B 



Quantity. 



C. ft. 

732 

78,608 

71,106 

10,193 

3,787 

3,060 

4,155 

5,496 

303 

1,000 



178,440 



Amount. 



Us. 

1,840 

1,24,104 

89,072 

7,144 

2,643 

2,441 

1,066 

3,826 

303 



2,32,445 



(1) Tertainaiiu tooteutono. 

(2) Valbtrgia- latijolia. 

(3) Adinu cordi folia. 

(4) CUUtan(hu* coUinut, 

(5) Xylia r.ylocarpa. 



Average 

rate per 

eft. 



Bs. a. r. 

2 8 3 

1 9 3 

14 1 

11 3 

11 2 

12 9 

4 1 

11 2 

1 







(2) Saum Timber. 






Kind of produce. 


Clacs. 


Quantity. 


Amount. 


Average 

rate per 

eft. 






C. ft. 


B*. 


S.9. A. t. 


Standard «"«*, 










Teak scantllDgB , 






1 


15,784 


35,786 


2 4 4 


Do. ... 






2 


25,297 


45,148 


1 12 6 


Do. ... 






9 


10,417 


15,061 


1 7 2 


Teak batten* . *.'•■• 






1 


2,039 


3,150 


1 8 


Do. ... 






2 


5,425 


6,783 


14 


Do. ... 






3 


4,530 


4,760 


1 10 


Flank* .... 






1 


3,406 


10,748 


3 2 6 


Slab* » * . . 






1 


165 


427 


2 9 5 


Ceiling planks . 






1 


16 


49 


8 10 


Undtrtize* and Mill watU. 














6,752 


6,585 


Q l& 8 






4,116 


2,786 


10 10 






449 


769 


1 11 5 






1 


1 


1 7 9 


1 


P0TA1 






78,347 


1,32,013 
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Sleepers. — This was the second year of the three-year contract and 
no difficulty was experienced in complying with the indent. A larger 
number of contracts was undertaken during the year and receipts com- 
pare as under : — 

Contracts undertaken 25 (14) 

Number of sleepers 95,167 (90,051) 

Valne * . Rs. 2,40,220 (2,09,789) 

Hand Sawing — Sal. — The band sawing of surplus timber into small 
dimension stocks was continued in all the sal divisions. The quantity 
turned out during the year was 87,849 c. ft. (90,769 c. ft.). 

Teak. — Hand sawing in the Bori coupes was continued, and 22,076 
c. ft. of small sizes were sawn and sent to Taku depot. The market 
for this timber continued to be good. Similar operations were also 
revived in western Hoshangabad and the material fetched good prices. 

Experimental sawing of logs into squares at Ellichpur depot proved 
successful and encouraging prices were received. 

Paper Pulp. — The firm of Messrs. Narrondas Manordas of Bombay 
are examining the possibilities of erecting a pulp factory utilizing Dendro- 
calamus strict-us as its raw material and the vicinity of Chanda has been 
suggested as a possible site, in view of the fact that the essential condi- 
tions as regards water, lime, coal, power, adequate raw material, labour, 
land, etc., appear to be fulfilled. As both Chanda and Ballarshah are 
on the broad gauge railway the necessary chemicals can also easily be 
imported via Calcutta, Madras or Bombay, and the export of the manu- 
factured pulp and paper will also be equally easy. Representatives 
of the firm visited Ballarshah in January and appear to have been satis- 
fied with regard to the suitability of the site. A rough trace of the forest 
areas has been supplied to them to facilitate a survey of the areas under 
bamboo, for which work the services of an experienced Ranger is to be 
placed at their disposal free of charge. 

Plywood.. — A representative of a Delhi firm has shown a cfesirc to 
erect a plywood factory for the utilization of salai (Bosivellia serraia). 
A possible site near Khirkiya on the G. I. P. Railway has been suggested 
as the result of an interview of the interested party with the Chief Con- 
servator of Forests, C. P., and the Inspector General of Forests. Preli- 
minary information required by the firm regarding the supply of raw 
material is being collected from Nimar, Melghat, Hoshangabad and 
Betul divisions, and the utilization of laurel (Termimlia tomentosa) and 
haldu {Adina cordifolia) has also been suggested. 

Match Industry.-— The Chanda Match Works continued to work 
throughout the year. The factory turns out 100 grosses of match boxes 
a day. The semal of North Chanda division supplied at concessional 
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rates is not found to be satisfactory for splints owing to its brittleness 
and brownish colour. The Manager is prepared to try other soft wood 
species but these are not available in commercial quantities. The Silvi- 
culturist was consulted, and his suggestion to experiment with Hyme- 
rwdictyon excelsum as also to colour the splints has been tried with 
satisfactory results. 

Gun Carnage Factory, — One order for 3,195 cubic feet of sal logs 
valued at Rs. 3,738 was undertaken during the year and supplied from 
Mandla, Balaghat and Raipur divisions, and another for sawn teak worth 
Rs. 764 was supplied from South Chanda division. 

Miscellaneous Timbers. 

Garari (Cleistantkus collinus). — The demand for poles of this species 
was steady, 3 orders for 2,100 poles were undertaken and supplied from 
South Ghanda division. Efforts to develop the market were continued. 

Gardenia latifolia. — One wagon load of this wood from North Chanda 
division was supplied to a cabinet making firm in Navsari. 

Haldu (Adina eordifolia). — Orders to the extent of 1,200 cubic feet 
of this timber were undertaken during the year and supplied from South 
Chanda division. Demand for this species continued on a limited scale, 

Maida lakri (Litsasa sebifera). — The sale of this species in the Chhind- 
wara division realised Rs. 45 against Rs. 20 in the previous year. 

PolydUhia cerasoides. — A new market for the poles of this species 
was created during the year and negotiations for placing orders were 
in progress. The demand is sure to increase if supplies are possible. 

Saja (Terminalia tomentosa). — 286 cubic feet of this species were 
collected and sold by auctions at Khirkiya. Orders for rough squared 
logs to the extent of 1,500 cubic feet were undertaken and supplied from 
South Chanda. •• 

Sahi (Boswellia serrata). — A firm in Bombay was supplied with 
samples of salai wood from Nimar. 

Semal (Bombax imlaharicum). — The auction sales of this wood fetched 
better prices, giving an average of Rs. 9-14-7 per tree as compared 
with Rs. 7-9-9 in the previous year. 

Suriya (Xylia xylocarpa), — A wagon load of this timber was supplied 
to the Nizam's State Railway from South Chanda division. 

Tinsa (Ougeinia dalbergioides). — There was a good demand for this 
timber, and 7,012 cubic feet collected at Taku depot during the year 
were sold readily. Small quantities of poles were collected in rough 
squared form at Ellichpur depot and were sold by auction at satisfac- 
tory prices. 
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Pit-props. —Orders for pit-props amounting to Rs. 10,520 Were" 
secured from various collieries during the year and supplied from Hoshan- 
gabad, Mandla, Balaghat and Chanda division, lie demand for pit- 
props of sal has fallen off as this species is said to deteriorate rapidly. 

Electric transmission poles. — A new business was developed by opening 
up a market for long teak poles. An order from Messrs. Calenders' 
Cable Construction & Co. Limited, of Bombay, was undertaken, and 
383 poles supplied at Itarsi before the close of the year. Small quan- 
tities were also collected at Ellichpur and Khirkiya depots and disposed 
of by auction. The following table shows the number of poles handled 
during the year and the amount realised : — 



Depots. * 


No. of 
poles. 


Quantity 
eft. 


Revenue 
realised. 










Rs. 


Elliohpur 




79 


406 


425 


Khirkiya 




95 


• ■ 


342 


Itarai 




383 


2,585 


3,181 




Total 


557 




3,947 



Charcoal. — The charcoal industry is making headway throughout 
the province. To encourage the use of " Frikilns " (a kiln invented, 
at Dehra Dun for dry conversion of wood into charcoal), several 
merchants were persuaded to make trials. So far, only two of them 
have obtained drawings with a view to have the kilns made locally. To 
give an impetus to the industry, the department is getting a ' Frikiln ' 
made locally for demonstrating its use to the students at the Forest 
School, Balaghat, and to the public. 

Bamboos. — The departmental exploitation of bamboos was continued 
in Kota, Sonakhan and South Loan, ranges of Bilaspur division, and 
a revenue of Es. 34,827 (23,310) was realised. 



Timber Testing. 

Samples of Zizyphus jujuba, Zizyphus xylopyrus and Zizyphus rugosa 
from Melghat and Nimar divisions have been supplied to the Timber 
Adviser to the High Commissioner for India for trial. The charcoal of 
these species is required for making gun powder. The results of the 
trials are not yet known, 
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Gardenia htifolia.—The Linen Industry Research Association, 
Research Institute, Lambeg, Autrim, Ireland, is in search of a substi- 
tute for boxwood for spinning rollers. Gardenia latifolia has been 
suggested by the Forest Research Institute. Four small samples were 
kiln seasoned at the Gun Carriage Factory, Jubbulpore, and supplied 
to the Director of the Association. Results of the tests are awaited. 

Salai (Boswellia serrata).- — Four logs of this species are being supplied 
from Nimar division to the Research Institute, Dehra Dun, for testing 
the suitability of this wood for veneers. The collection of the logs was 
in hand at the close of the year. 



Minor Forest Produce, — Lac. — The amount of lac collected during 
the year is given below ; — 

Division. Quantity. 

Mds. 

Saagor 1,204 (848) 

Damon 2,953 (1,893) 

BUaspur , 39 (nil) 

Balaghat nil ( 26) 

Jubbulpore 150 ( 62) 

Raipur 143 (263) 

Seoni 347 (284) 

Bhandara . 438 (250) 

Hoshangabad • . , , , . . 67 ( 63) 

Chbindwara ...» 3 (nil) 

Total . 5,344 (3,689) 



The collection shows 50 per cent, increase in quantity but the receipts 
fell owing to a drop in the T. N. price from Rs. 24 to Rs. 15-8-0 per maund 
during the year. The revenue realised is detailed below : — 

Circles. Revenue. 

Ra. 

Eastern 30,460 (31,629) 

Central 4,605 (4,714) 

Western ........ 66 (689) 

Total . . 35,131 (37,032) 



Rum grass. — The demand showed a slight improvement as a result 
of which the leases fetched Rs. 5,319 as against Rs. 2,100 last year. 
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Kulu gum. — The demand for gum Icaraya from Stercidia mens was 
good but prices were low. The following quantities were exported from 
Bombay Port to various foreign markets during the year : — 

Cwt. 
Exported to- 
United Kingdom 1,173 

Aden and Dependencies 4 

Germany 29,793 

France 2,037 

Belgium 201 

Netherlands 7,063 

V. S. A. via Atlantic ©oast 35,685 

Total . 75,969 



An investigation started by the Silviculturist during the year to 
determine the best method of tapping the tree is described in the Silvi- 
culture portion of this report. 

Departmental collection was continued in Saugor division which 
now includes Damoh also. Tapping on a small scale was undertaken 
in Nagpur-Wardha, Nimar, North Chanda, Jubbulpore, Bilaspur and 
Amraoti divisions. 

Revenue realised from sales of the gum was : — 

Rs. 

Eastern Circle 9,719 (12,357) 

Central Circle 30 { 599) 

Western Circle 418 ( nil ) 

Total . 10,167 (12,956) 

Katha.- — The demand for the manufacture of katlia appreciated, 
and leases were sold in most divisions of the Eastern and Central Circles. 
Hoshangabad division in the Western Circle showed a marked improve- 
ment in receipts. Rs. 5,651 were realised as against Rs. 100 in the previ- 
ous year. Total revenue from this source was as under : — 

Circle. Revenue. 

Re. 

Eastern 11,180 (11,756) 

Central 3,800 ( 1 ,000) 

Western 5,651 { nil ) 

Total . 20,631 (12,756) 

Leaves. — The bidi industry in the province is on the rise. The 
demand for tendu (Diospyros melanoxyhn) leaves continued to be good 
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ihrougnout the year and resulted in better sales of the leases. A lease" 
for collecting the leaves was sold for the first time in West Berar division. 
Total receipts were as under :— 



Circle. 



Eastern 
Central 
Western 



Total 



Revenue. 
Re. 

6 r 7l7 ( 5,292) 

52,339 (56,135) 

6,104 ( 1,895) 

66,160 (63,322) 



Fruits and seeds. — Revenue realised from the sales of miscellaneous 
fruits and seeds was Rs. 7,468 (Rs. 18,701). 

Grasses.- — Sabai grass was sold by annual leases realizing a revenue 
of Rs. 1,266 against Rs. 1,313 in the previous year, 

Harra (Myrabotons). — The prevailing prices were as under :-~ 



Particulars . 


March 
1936. 


March 
1987. 


July 

1937. 


Sept. 
1937. 


Dec. 

1937. 


March 
1938. 


Jubbulpore average 
Jubbulpore No. 1 . 
Crushed No. 1 


Rs. A. p. 
14 
16 

2 6 


Rs. A. p. 

1 11 
1 14 
3 2 


Rs. A. p. 

1 7 
1 14 

3 2 


R8. A. P. 

1 12 

2 4 

3 2 


Bs. a. r. 

1 14 

2 12 

3 12 


B8. A. P. 

1 6 
1 12 

3 4 



Exports to foreign markets from Bombay Port during the past 3 years 
were as under :— 

Year. Qn&ntity. 

■ ■ . Cwt. 

1935-36 ' ■; " , . 771,408 

1936-37 546,553 

1937-38 660,072 

The contract for the Balaghat division was sold for a period of 3 years. 
This change was well received by the contractors and resulted in better 
revenue. Revenue realised from this source during the year was ;— 

Circle. Revenue. 

Re. 

Eastern ........ 22,496 ( 6,485) 

Central 1,158 ( 335) 

Western 618 ( nil ) 

TotAL . 24,272 ( 6,820) 
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Miscellaneous 

Lorry transport. — 'The Allapilli Timber Transport Company worked 
satisfactorily throughout the year. It transported from Allapilli to 
Ballarshah— a distance of 62 miles— 260,963 (219,695) cubic feet of 
timber during the year. 

Mechanical transport is gradually but steadily increasing amongst 
contractors. Five private lorries in Balaghat, two in the Melghat, one 
in Hoshangabad and two in Nagpur-Wardha divisions, were employed 
for transport of sleepers, timber, bamboos and charcoal from forest 
to rail-head at the ordinary cart wages paid by the department or by 
forest contractors. This is a healthy sign, and it is expected that in 
due course the people of the province will learn to undertake bigger 
ventures. 

Railway concession. — As Taku, Timarni and Khirkiya depots are 
being visited by merchants from distant markets of Northern India and 
Central India, the Railway authorities have been approached to consider 
the possibilities of stopping Mail and Express trains at these stations. 

Lahore exhibition. — One merchant of Lahore exhibited at his own 
expense furniture made from Allapilli teak at the Lahore Exhibition 
held in 1938. 

All-India, fibre exhibition, Calcutta. — Specimens of fibre of the 
following species were supplied to the Commercial Museum, Calcutta, 
from various divisions for the All-India fibre exhibition held at Calcutta 
in 1938 :— 

Bauhinia malabarica, B. racemosa, B. vahlii, Butea frondosa, Careya 
arborea, Ficus bengalensis, Grewia hirsuta, G. tilicefolia, Helicteres isora y 
Hyntenodictyon excelsum, Kydia calycina, Ougenia dalbergioides, Pkcenix 
acaulis, Pollinidium binatum (Ischcemiim angustifolium), Steroulia urens, 
S. vittosa, and Thes-pesia- lampas. 



MADRAS. 

I.— General work op administration. 

The Eorest Utilization Officer continued to be in charge of the work 
connected with the utilization of forest produce and studying market 
conditions, attending to research and propaganda. He also looked 
after the organisation and supply of track and special-sized . sleepers 
to the Railway and of timber supplies to Government departments and 
other special markets. 



m 

n.~BXPERIMENTAL AND COMMERCIAL ACTIVITIES. 

(1) Sleepers. — Joint annual inspections with railway officers of the 
experimental treated and untreated and test length sleepers laid in the 
several section of the South Indian Railway and M. and S. M. Railway, 
were made as usual. The species inspected were : — 

Dipterocarpus indicus. ~) 



y Treated. 



Cullenia excelsa. 
Eugenia gardneri. 
Pceciloneuron indicum. J 

Pcectioneuron indicum. ~) 

Eugenia gardneri. I 

Dalbergm latifolia. [-Untreated. 

Hopea parvijhra. 
Mesua ferrea. 
Xylia xylocarpa. 



j 



The inspection of Hardtoickia binata sleepers laid in the Godavari 
district had to be postponed for want of time. 

(2) Wood preservation. — The question of the supply of Ascu treated 
wooden poles to the Electricity Department was investigated. Definite 
action has not yet been taken though proposals have been made 
to Government for the installation of an Ascu or Creosoting plant, and 
Government orders are awaited. In the meantime arrangements have 
been made to supply untreated teak and miscellaneous hardwood poles 
to the Electricity Department. 

(3) Osmose wood preservative. — The Kodaikanal Municipality have 
purchased and erected transmission poles of Pinus insignis treated with 
Osmose preservative in Kodaikanal, and the results have to be watched. 

(4) Timber seasoning. — The question of proper seasoning of hard- 
wood sleepers has again been taken up by the Department, and it is 
proposed to start an experiment on the lines indicated by the Forest 
Research Institute, Dehra Dun. 

(5) Strength tests.—The results of strength tests on pine poles sent 
from the Kodaikanal plantations, Madura division, have not yet been 
received from the Forest Research Institute, Dehra Dun. 

The report of strength tests of Palmyra poles sent from Cuddapah 
North has been received. The results indicate that Palmyra poles are 
suitable for electric transmission poles and are about equal to sal poles 
in the matter of strength. 
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(6) Paper pulp — Botha grass (Cymbopogon coloratus). — The semi- 
commercial tests made at the Forest Research Institute, Dehra Bun, 
on the suitability of botka grass for paper pulp indicate that this is suit- 
able for the production of cheap grades of paper with an admixture 
of a percentage (about 25 per cent.) of some long-fibred pulp such as 
that of bamboo. 

(7) Statistics regarding the approximate quantity of bamboos and 
grasses available in the forest divisions of this Presidency were collected 
and submitted to the Chief Conservator of Forests, for communication 
to the Forest Research Institute, Dehra Bun. 

(8) With a view to find out the importance of growth rings in grading 
and utilization of timbers, teak logs from thinnings from Amarampalam 
range, Nilambur division, were sent for test to the Forest Research 
Institute, Dehra Dun, The first consignment was lost by the Railway. 
Another consignment is now being sent. 

(9) Authentic specimens of wood, and botanical specimens of various 
timbers required by the Forest Research Institute, Dehra Dun, are being 
sent to the Forest Research Institute. 

(10) Wood working.— (a) Shuttles : With a view to find out timbers 
suitable for shuttle manufacture, arrangements have been made for the 
supply of Mesua f erred, Hopea parviftora, Anogeissus latifolia, Pteros" 
permum rubiginoswm, Pceciloneuron indicum and Hardwickia binata, 
for test at the Forest Research Institute, Dehra Dun. 

(b) Timber resistant to teredo attack for harbour works : Supplies of 
BiscHofia javaniea from Mangalore North division have been made for 
practical tests in the Vizagapatam, Madras and Cochin Harbour works 
in order to test their power of resistance to the teredo borer. 

(c) Drawing boards. — Samples of Canarium strictum, Lopfwpetalum 
ivightianum and Hymenodictyon excelsum were sent to Messrs! flarton 
and Co., Bangalore, for test, but the firm has stated that they were not 
suitable for making drawing boards. 

(d) Motor bus bodies. — The Joint Timber Advisory Officer, New Delhi 
was interested in the use of possible substitutes for Dalbergxa sissoo in 
motor lorries. The names of timbers used by the local firms, viz., 
benteak {Lagerstrwmia lanceolata) for bottom frames and bodies, Botnbax 
tnalabaricum for roofing (covered with galvanised irou) teak and white 
cedar (Dysoxylum malabaricum), were communicated to him. 

(e) Match manufacture — Evodia roxburghiana was reported by the 
Western India Match Co. as being good for splints ; Ailanthus malabarica 
is also very useful in match manufacture, but supplies of Ailanthus are, 
reported to be scarce, 
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(/) Wooden handle*.— Messrs. Coondoo Paxil and Co., Calcutta, were 

interested in Orewia tili(sfolia for the manufacture of tool handles. This 
firm was supplied with samples from the Nilgiris division, and their 
report is awaited. 

(g) Novelty brush backs. — Samples of figured teak, rosewood, poon, 
laurel, gluta, red sanders, pali and sandalwood are being sent to the 
Indian Trade Commissioner, U. S, A., Calcutta, in response to an enquiry 
forwarded by the President, Forest Research Institute, Dehra Dim. 

(h) Pencil manufacture. — Small samples of the following timbers 
were supplied to the Madras Pencil Factory for test as possible pencil 
woods : — 

1. Holigarna arnotUana. 11. CalUtris rhomboidea. 

2. Premna tomentosa. 12. Smetenia macrophytla. 

3. Trewia nudifiora. 13. Pinus insignis. 

4. Bombax malaJbaricwn. 14. Pinus attenuata. 

5. Sterculia urens. 15. Pinus maritima ~) 

6. Hytnenodictyon excelsum. 16. Pinus ponderosa > 

7. Pterospermum rubiginosum. 17. Cedrela odorata. [ ., 

8. Spondias mangifera. 18. Eugenia alternifolia. i ^ 

9. Ilex vrightiana. 19, Cedrela toona. J 
10. Salix tetrasperma. 

The firm reported that none of them is suitable except the last five 
on which tests have not been completed. 



'..'..' Timber Testing. 

(11) Special tests on deep beam designs. — Teak B. Q. sleepers required 
for special tests on deep beam designs in the Forest Research Institute, 
Dehra Dun, are being supplied from the Nilambur division. 

(12) Strength tests.— Casuarina poles for electric transmission lines 
will shortly be supplied to Dehra Dun forest, from the Nellore division. 

(13) A sample of hammer handle was sent to the Forest Research 
Institute, Dehra Don, by Messrs. Curzon and Co., Madras. On examina- 
tion by the Wood Technologist, Dehra Dun, it was found to be made 
of Atalantia species. Botanical specimens of the woods are required 
by the Forest Research Institute to confirm this identification. It is 
reported that the handles tested have given very promising results and 
are comparable with hickory. 
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The identification has not been confirmed as yet. A sample of wood 
reported to bear a resemblance to this piece was sent to Dehra Dun 
but it was not the correct timber. Further attempts are being made 
to find the right species. 

Commercial activities, 

(14) Track sleepers.— 30,000 B. G. and 17,000 M. G. hardwood sleepers 
were supplied to the South Indian Railway at the rate of Rs. 6 per B. G, 
and Rs. 2-12-0 per M. G. affording a revenue of about Rs. 2,26,750. 

(15) Teak special sized sleepers. — The contract for the supply of teak 
special sized sleepers was renewed by the South Indian Railway for 
another two years from April 1937, and 17,038 sleepers affording a 
revenue of Ra. 1,73,283-0-0 were supplied during the year. 

(16) Titnher Market— The results of auction sales held by the 
District Forest Officers in the Wynaad, Coimbatore South, and Nilambur 
divisions were very satisfactory ; prices maintained a high average and 
there was competition among the bidders. 

The prices realised for red sanders in the Cuddapah and Chittoor 
divisions were below normal, due to want of demand in the Japanese 
market. This is only to be expected under present conditions. 

(17) This Department participated in the All-India Khadi and 
Swadeshi exhibition in Salem and Calicut, and in the Madras Park Fair 
exhibition. The exhibitions attracted many visitors and enquiries were 
received for various forest products. Sandalwood, honey collected 
departmentally, and lac products were also sold in the exhibitions. 

Mr. Scott, Joint Timber Advisory Officer to the Railway Board, New 
Delhi, visited the Madras Presidency and his note on revised specifica- 
tions for sleepers is being considered by this Department. From, the 
Forest Research Institute at Dehra Dun, Mr. Trotter, the Utilization 
Officer, Mr. Bhargava the Paper Pulp Expert, and Dr. Kapur, Officer 
in Charge of the Seasoning Section, all visited this Presidency, and dis- 
cussions were held with them on various utilization problems relating 
to Madras. 

Minor Forest Produce. 

370 candies of Nux vomica seeds, collected departmentally in the 
Nellore division, were sold in auction at Rs. 8-4-0 per candy against 
Rs. 11-4-0 during the previous year. 

Tans. — The question of extending the cultivation of avaram (Cassia 
auricuktta) and the growing of wattle (Acacia decurrens) in suitable loca- 
lities has been engaging the attention of the Department. The ruling 
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prices of local tan barks and the imported wattle bark in the Madras 

market are compared below : — 



— 


Cassia 
auriculata. 


Caaaia 
fistula. 


Wattle bark. 




Per ton. 


Per ton. 


Per ton. 


April 1937 . 










Rs. 
130 


Re. 
72 


Rs. 
136 


May 1937 










114 


67 


126 


June 1937 










94 


54 


126 


July 1937 . 










103 


54 


125 to 130 


August 1937 . 










96 


64 


126 


September 1937 










90 


63 


125 to 130 


October 1937 










94 


64 


130 to 135 


November 1937 










90 


64 


1274 to 135 


December 1937 










99 


68 


130 


January 1938 










90 


54 


130 to 135 


February 1938 










94 


64 


128 to 130 


March 1938 










81 


60 


131 



Avaram {Cassia auriculata) experimental plots.- — The results obtained 
by the analysis of bark from two year old coppice shoots of avaram, grown 
in the experimental plots in Vizagapatam District, have not yet been 
received from the Leather Kesearch Chemist to whom samples were 
sent in September 1937. 

Analytical examination of avaram (Cassia auriculata) bark from 
trees of varying ages grown in our experimental plantations, one to five 
years in age, has shown that the quality of the bark depends on its tannin 
content, and not on its age. One year old bark from vigorous shoots 
has been found to be richer in tannin than 2 or 3 year old bark from thin 
wiry shoots. As a rule, bark from shoots of pencil thickness, irrespec- 
tive of their age, is good for tanning purposes. Such one year old bark 
contains 16 per cent, to 20 per cent, tannins, and the rise in the tannin 
content of avaram bark from the first year to the third year, is between 
2 and 3 per cent. only. 

Results of analyses of konnai bark (Cassia, fistula) from coppice shoots 
one to six years old, from Kajahmundry, showed that bark from coppice 
shoots 4 to 5 years old contained the maximum quantity of tannin. In 
the tanners' opinion, very thin bark was useless for tanning purposes, 
a^ also very thick bark from old trees. 
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Terminalia arjuna. — In connection with the study of local tan stuffs, 
the Leather Research Chemist, Leather Trades Institute, Madras, was 
supplied with samples of Terminalia arjuna bark and fruits. The results 
of the analyses received are as below : — 

Bark, Fruits. 

Tam 15-84 8-18 

Nontans 8-16 6-76 

Insolubleg 68-51 10-81 

Moisture 7-49 75-27 

Miscellaneous. 

Beedi leaves. — Leaves of Diospyros melanoxylon are largely used in 
making ' beedies ' — the Indian substitute for cigarettes. The process 
of drying and curing the beedi leaves after their collection was examined, 
and the information gathered from the more important centres of collec- 
tion was sent to the Conservator of Forests, Ceylon, on his request. 

Katira or haraya gum. — This is the gum obtained from Sterculia wrens. 
Inquiries for supply of this gum were received from Messrs. lspahani 
and Sons, Madras, and from another firm in Cocanada. Various samples 
of the gum collected in Upper Godavari division were supplied to Messrs. 
Ispahani and Sons, Madras, who preferred the white variety. This 
firm and the other in Cocanada were put in touch with the District Forest 
Officer. 

Walking sticks. — Poxiloneuron indicum saplings are used in the manu- 
facture of walking sticks in Mangalore. Both finished and raw sticks 
exhibited in the Calicut Exhibition were quickly sold out. This brought 
in a trial order from Mr. Edwards in Coimbatore, who was specialising 
in the manufacture of walking sticks from canes, bamboos and wood. 

Lac. — Cultivation of lac in the Cumbum range, Madura' division 
was continued. The yield was sold locally as scraped lac at Us. 14 per 
maund of 82 lbs. and washed lac at Rs. 20 per maund e#-depot. 2,735 
lbs. of scraped lac and 3,854 lbs. of seed lac sold during the year brought 
in a revenue of Rs. 1,696. The price of lac in the Calcutta market 
dropped during the year and this adversely affected our prices also which 
had to be reduced proportionately. 

Lac produced in the Salem North division was used as usual in the 
manufacture of shellac, polish, varnish and other lac products. During 
the year, about 255£ gallons of lac polish were supplied to the Jails, 110 
gallons to Messrs. Spencer & Co., Madras, and about 54 gallons to the 
P. W. D. and Industrial Schools, yielding a revenue of Rs. 1,7514-9. 
Sales of lac products from the Departmental stalls in the exhibitions 
at Salem, Calicut and Madras Park Fair amounted to Rs. 572-15-6. 
Further samples of lac polish have been sent to the P. W. D., and it is 
hoped that orders will be forthcoming on a larger scale, 

K 
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Ker Excellency Lady Mar j one Erskine visited the Forest JOepart- 
ment stall in the Park Fair Exhibition in December 1937, and was 
interested in the colourless lac polish prepared by the Department. 
Samples of colourless lac polish were sent to Government House, Madras^ 

The Kerala Soap Institute, Calicut, was supplied with several kinds 
of oil seeds, with a view to finding out their respective properties as a 
soap medium. The results of the experiments are awaited. 

Attempts are being made to supply the Biochemist, Forest Research 
Institute, Dehra Dun, with Lauraceae seed fats containing lauric acid, 
which are reported to be coming into prominence. 

An enquiry was received from a firm in Bombay for the supply of 
barks of Holigarna arnottiana with a view to carrying out some experi- 
ments with the juice obtained from it. The juice of the plant is very 
poisonous and affects the skin of human beings. 

Increased sales of some important Minor Forest Products, particu- 
larly honey and bees* wax are assured, some of the important Medical 
Institutions, both private and Government, have placed their annual 
indents with this Department for supplies of these products. The 
demand has on several occasions exceeded the supply, and the Utiliza- 
tion division is endeavouring to pool the resources of all the Forest 
divisions, to meet this increased demand. 

NORTH-WEST FRONTIER PROVINCE. 

Wood working. — Sample sissoo logs {Dalbergia sissoo) cut from 
the Lower Swat canal banks, the management of which is now with the 
Forest Department, were sent to the Forest Research Institute for testing 
for veneers. It was found to be admirable as a decorative plywood, 
and offered no conversion or other difficulties. Examples of plywood 
made from this consignment were shown at the Forestry Section of the 
Lahore Exhibition. 

ORISSA. 

I. — General work and administration. 
Owing to limited staff practically no work was possible. 

II.— Experimental and commercial activities. 

The Jhankerbahali lac orchard in Sambalpur division has been practi- 
cally closed down. The kusum (Schleichera trijuga) brood has died out. 
There remain 28 palas {Bulea fr&ndosa) trees which are bearing some 
lac. Orders were issued to the District Forest Officer, Parlakimedi divi- 
sion, to experiment with kusum lac cultivation. 
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In Barapahar division a sum of Re. 400 was spent in blasting opera- 
tions in the Mahanadi river. Floating of bamboos is now a practical 
commercial possibility ; and further improvements to the river bed may 
"be left to private enterprise to undertake. In the same division success- 
ful experiments in floating were undertaken in minor rivers such as the 
Danta and Jira. 

In Ganjam. division an experiment was made during the year, depart- 
mentally, of floating 5,000 bamboos and 3 dugouts from Bontha range 
down the Bodonodi and Rushikulya River to Ganjam. The experi- 
ment was not successful. It was found that, except for periodical spates, 
even during the rains the rivers are too shallow and sluggish for floating. 
When spates do occur they are so sudden and of such short duration 
that the produce is only carried a short distance before becoming stranded 
again. Any steady flow in the rivers is diverted by anicuts into the 
reservoirs. The produce actually reached Ganjam but the cost had 
been too heavy to give a profit on sales. 

The Divisional Forest Officer, Angul division, supplied samples of 
timbers to the Orissa Engineering School, Cuttack, a furniture Company 
in Cuttack, toy making businesses in Cuttack and the Salvation Army, 
Angul. No laurel wood was despatched to the High Commissioner 
for India, but at the close of the year an order for 750 c. ft., was received. 
Matchwoods from this division continued to be supplied to the Talcher 
Match Works. 

Mr. H. Trotter, Forest "Utilization Officer at the Forest Research 
Institute, Dehra Dun, visited Cuttack in January 1938 and gave advice 
on the erection of a seasoning kiln and other projects for development. 
Dr. S. N, Kapur, later in the year, paid a visit to Cuttack to give techni- 
cal advice to the private firm interested in the erection of a seasoning 
kiln. This firm is now awaiting a decision on the site for the new Capital 
of Orissa before committing itself to the project. In the meantime, in 
Puri division, 100 teak logs have been collected from wind-fallen trees 
and stacked in a seasoning shed for supply to the seasoning kiln when 
erected. 

The Public Works Department purchased an Ascu treatment plant 
for use on the new Koraput-Rhayagada road. Towards the close of 
the year Government issued orders that all Government Departments 
and institutes should give preference to local timbers in all works for 
which timber is required. This order should stimulate consumption 
of local timbers. It has to be regretted that although timber was offered 
to the Public Works Department on favourable terms for the construc- 
tion of Ascu treated wooden culverts and bridges on the Rairakhol, 
section of the Cuttack-Sambalpur road, it was decided to put up masonry 
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or ferro-conerete structures. This decision will involve importing raw 
materials instead of utilising the products of the Province. 

The terms of the proposed bamboo leases in Barapahar and Sambal- 
pur divisions to the Orient Paper Mill Company were settled after dis- 
cussions with representatives of the Company. In exchange for 
an undertaking by the Company to employ a percentage of Oriyas in 
their Mills, Government has agreed to give concessions in respect of the 
royalty payable. These concessions may amount in the course of the 
next few years to about 2 lakhs of rupees. 

During the year Government gave instructions to investigate the 
possibilities of growing fruit trees such as oranges, lemons, and jack 
within forest areas. Few suitable sites within reserves have been found 
available, and these are almost all in localities supporting good forest. 
In view of the great risk of damage from the depredations of wild animals, 
and the difficulty of marketing fruit grown in forest reserves, the writer 
believes that large scale attempts to establish orchards within other 
than very open forest reserves are bound to prove a costly failure, and 
that, instead, efforts should be concentrated on encouraging villagers 
to grow fruit trees in waste lands and unreserves. 

The Forest Department was also asked to investigate the possibility 
of irrigation schemes. The Labangi irrigation channel which was cons- 
tructed in 1935 with funds supplied by the Civil Department was widened 
and improved. Some 10 acres of toila land were irrigated, and paddy 
grown thereon. A more extensive use is expected to be made in 1938-39. 



UNITED PROVINCES. 

I." — General work of Administration. 

After remaining in abeyance for six years the post of Forest Utilisa - 
tion Officer was revived as a divisional charge as an experimental measure 
for a period of one year from October, 1937. A recommendation has 
recently been sent to Government asking for the renewal of the post for 
a further period of three years. 

Mr. D. Stewart, O.B.E., Deputy Conservator of Forests, held charge 
of the post from 3rd October, 1937. He has been constantly on tour 
throughout the six months under report, and has visited most forest 
divisions in the United Provinces, and nearly all the big towns in the 
United Provinces with important markets for, and industries connected 
with, forest produce. He also paid two visits to the Forest Research 
Institute, Dehra Dun, and attended the Sleeper Pool Committee meeting 
at Delhi in November, 1937. 
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II. — Commercial and Experimental Activities. 

(1) Wood technology. 

2. Sections of the stem of Sterculia wens were sent to the Wood 
Technologist, Forest Research Institute, in connection with experiments 
which are being conducted in Jhansi forest division with a view to dis- 
covering the best method of tapping this tree for karat gum, the old 
methods having led to deterioration and heavy mortality of the trees. 
A report has been obtained and experiments are being continued on the 
lines indicated by the Wood Technologist. 

(2) Timber seasoning. 

3. (i) An experiment was started, in collaboration with the Forest 
Eesearch Institute, with a view to following the career of a number of 
Pinus longifolia (chir) sleepers from the tree to the creosoting plant and 
later in the railway line. It is proposed to study the seasoning of the 
sleepers from the time they axe cut right up to the time they are used, 
in order to get definite information on the amount and nature of their 
seasoning defects, and the rate of drying of the sleepers at various stages 
of seasoning, with a view to suggest ways and means of improving the 
seasoning of such sleepers, as well as of minimising seasoning degrade, 
which is alleged to be the cause of considerable rejections at the time of 
passing. 

The Assistant Seasoning Officer, Forest Research Institute, visited 
the East Almora Forest division in October, 1937, to initiate the experi- 
ment and again paid a second visit to Tanakpur and East Almora divi- 
sion in February and March, 1938, in the same connection. A prelimi- 
nary report on the subject was received from the Forest Research Insti- 
tute in March, 1937, and the experiment is being continued, 

4. (ii) A further experiment was started in collaboration with the 
Forest Research Institute and the Rohilkhund and Kumaon Railway 
to collect information on the seasoning of M. G. sal sleepers obtained 
from the United Provinces forests and laid in line in a moderately dry 
locality. The following points are being investigated :— 

(a) The exact amount of seasoning which sleepers undergo in a 
year's stacking in close-crib manner, and the seasoning 
degrade which occurs during this period. 

(6) The effect of seasoning for a year on the life of a sleeper and 
whether there is any benefit in seasoning sal sleepers before 
laying them in the line. 

Lucknow was selected as the site for the experiment. The sleepers 
were divided into two lots of 500 each, one lot being laid in the line 
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immediately and the other lot being kept stacked in close-crib manner 
for a year under the shade of trees, preparatory to being laid in the line 
in the same locality as the first lot. The behaviour of the sleepers will 
then be noted periodically and a complete record of the life of each sleeper 
kept in order to arrive at the average life of the two lots of sleepers for 
comparative purposes. 

(3) Timber testing. 

5. The following consignments of timber were sent to the Forest 
Research Institute for test under different projects. 

(1) Thirty-five billets of Anogeissus pendula (kardai) *frorn Jhansi 
division for test under Project No. 0, to ascertain its suitability for tool 
handles, shuttles, etc. A prekminary test carried out at the Forest 
Research Institute with green specimens of this timber indicated that 
it is very much superior to ash and practically equal to hickory in strength 
qualities. As there are considerable supplies of the timber available 
in Jhansi division, the results of the final test at the Forest Research 
Institute are awaited with interest. 

(2) Consignments of sal timber from several divisions in the United 
Provinces have been sent to the Forest Research Institute in connection 
with the all India Project to determine the relative strengths of sal from 
different localities. It has also been arranged that these consignments 
of sal from different localities in the United Provinces should also be 
subjected to durability tests. 

(4) Wood preservation, 

6. The only departmental work done was the Ascu treatment of 
some tramway sleepers for the Haldwani division tramway in the small 
Ascu treating plant installed in that division last year. Some fencing 
posts were also treated in the same plant. This was done on a compara- 
tively small experimental scale, and both the sleepers and fencing posts 
are being kept under observation. 

During the year the Forest Utilisation Officer inspected a consider- 
able number of Ascu treated sal and chvr electric transmission poles which 
have been erected in various parts of the United Provinces during the 
last few years. The sal poles, which number approximately 10,000, 
were erected mostly by the United Provinces Hydro-Electric department 
between 1935 and 1937 principally on short distribution lines to tube 
wells. The only lot of ckk poles is in the town of Fyzabad, the entire 
electric distribution system of which was done by Messrs. Callender'a 
Cable and Constructi<m Co., Ltd., in 1937, with Ascu treated chir poles. 



425 



147 



During the year about 1,000 ckir poles for electric distribution lines 
were supplied to Messrs. Calender's Cable and Construction Co., Ltd. 
These are being Ascu treated in the firm's plant at Bareilly. 

7. It is too early yet to make any useful remarks about the behaviour 
of the Ascu treated poles hitherto erected in the United Provinces, but 
the necessity for maintaining adequate records and statistics with a 
view to watching the behaviour and ascertaining* the effective life of these 
poles in the line is obvious. Such records and statistics for treated poles 
are maintained on a large scale in Europe and America, and the Forest 
Utilisation Officer is at present working out a scheme for maintaining 
similar records in the United Provinces in collaboration with the Forest 
Research Institute and the firms and Government departments which 
have installed the poles. 

8. Owing to the present high price of steel poles the Forest Utilisa- 
tion Officer has recently received numerous enquiries from Electric Supply 
Companies and others throughout the province about the possibility 
of supplying suitable wooden poles. This matter is now being actively 
taken up and a note has been issued to about forty different companies 
and electrical engineers detailing the arrangements which the United 
Provinces Forest department is prepared to make. Briefly the proposed 
system is that the department will arrange with forest contractors who 
purchase forest lots by auction to enter into voluntary agreements with 
Electric Supply Companies, etc., to deliver untreated poles up to specifica- 
tion at a price to be fixed before the auctions. Passing of the poles will 
be done at railway stations by Forest department passing officers and 
payment made by the companies direct to forest contractors after the 
poles are passed. The arrangements and method of preservative treat- 
ment are being left to the Electric Supply Companies concerned. No 
treatment will be done depart-mentally. The poles which are being 
recommended for use are fairly large size sal poles which are naturally 
straighter than small sal poles and can be obtained in larger numbers 
up to specification. Part of the sap wood can be trimmed rjom such 
poles in order to give greater straightness, and the cost of preservative 
treatment is reduced as the poles contain a fairly large amount of heart- 
wood which does not absorb preservative, and also does not require it. 

(5) Minor forest products. 

9. (i) Karar gum from Sterculia wrens.— Departmental work in 
collecting this gum was undertaken in the Jhansi forest division and 
various methods of tapping adopted experimentaUy with a view 
to arriving at the best results. Departmental work was resorted to on 
account of the serious damage done to the trees by the destructive 
methods of tapping previously employed by contractors. The gum. 
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collected departmental!? was graded and good prices were obtained by 
auction in December 1937, which seems to show that it pays to grade 
the gum. Prices obtained at more recent auctions have been somewhat 
lower, apparently due to the fairly large amount of gum on the market. 

(ii) Lac,— Prices for lac continued to be very low and a large number 
of the small shellac factories in Mirzapur have closed down as the present 
price of shellac makes production unprofitable, 

(6) Paper pulp. 

10. (i) Experimental, A consignment of about twenty tons of ulla 
grass (ArUhisteria gigantea) was sent to the Upper India Couper Paper 
Mill Ltd., Lucknow, to test its suitability for making high class writing 
and printing paper on a commercial scale. The result of the test is still 
awaited. Previous tests with this grass at the Forest Research Insti- 
tute on a semi-commercial scale were promising but inconclusive. It 
is estimated that about 48,000 tons per annum of this grass will be avaO- 
able at an economic price from the United Provinces forests. 

Arrangements were recently made to send one and a half tons of 
ulla grass to the Forest Research Institute to test its suitability for 
making kraft paper, cheap wrapping paper and wall boards. At least 
one commercial concern in the United Provinces is interested in starting 
an industry to manufacture one or more of these products. 

The experiments with regard to utilising ckir pine billets for the manu- 
facture of pulp suitable for kraft and cheap wrapping papers which are 
proceeding at the Forest Research Institute are also of considerable 
interest to the United Provinces as also the possibility of using ckir pine 
billets and refuse for the manufacture of wall boards. At least one com- 
mercial concern is interested. 

11, (ii) Commercial.— During the year the construction of a new 
paper mill, the Star Paper Mills Ltd., was started at Saharanpur and 
it is anticipated that the mill will start work very soon. This mill will 
be dependent on the baib grass supplies of the Western Circle, United 
Provinces, and has been granted by Government a long lease of these 
supplies for the manufacture of paper. 

All the remaining baib grass supplies from the United Provinces 
forests are being utilised by the Upper India Couper Paper Mill Co., Ltd., 
Lucknow, the Shree Gopal Paper Mill, Jagadhri, and the Rohtas Indus- 
tries Ltd. Paper Mill, Dehri-on-Sone. 

The demand for baib grass supplies from the United Provinces forests 
is now very intense, both from paper mills and the cottage rope making 
industry. The question of artificial propagation of this grass on a fairly 
large scale, both inside and outside the forest areas, is under considera- 
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tion and is likely to be a very profitable proposition, both for supply 
to paper mills, the demand from which considerably exceeds the supply, 
and for the expansion of the existing rope making industry. 

(7) Tans. 

12, Nothing to record. 

(8) Wood working. 

13. There are no wood-working concerns in the United Provinces 
under the control of the Forest department but the Forest Utilisation 
Officer maintained touch with the two wood working institutes under 
the control of the Industries department at Bareilly and Allahabad and 
with all the principal commercial wood working concerns and the furni- 
ture making trade, with a view to assisting them in obtaining their 
requirements of timber at fair prices. The main difficulty is in arranging 
for adequate supplies of suitable timbers to the Bobbin Factory of the 
Indian Turpentine and Rosin Co., Ltd., at Clutterbuckgauj both as 
regards quantities required and at prices which can allow Indian made 
bobbins to compete successfully against imported Japanese bobbins. 
The timber which makes the best bobbins is Adina cordifolia (haldu) 
but this timber has a higher value in the ordinary market than the bobbin 
industry can afford to pay. Available supplies are also inadequate 
for the bobbin industry in addition to the ordinary market. Another 
good timber for bobbins is Hyinenodiclyon excelsum (oaurang) but the 
quantities available are very small. Efforts are being made to over- 
come these difficulties with a view to keeping the industry alive. 

H. The sawmill of the Indian Turpentine & Rosin Co., Ltd., uses 
about one lakh cubic feet of Bombax mahbaricum (semal) per annum 
for making packing cases, in addition to sawing up the various timbers 
required for bobbins, ete. Other two smaller privately owned sawmills 
at Lalkua and Haldwani utilise nearly a lakh of cubic feet of semal for 
packing cases. / . 

The furniture trade, principally at Bareilly, uses considerable 
quantities of Dalbergia sissoo (sissu). 

The Gun Carriage Factory at Jubbulpore takes considerable 
quantities of sal, sissu and Holoptelia iniegnfolia (hanju) from the United 
Provinces forests, and the Forest Utilisation Officer kept in close touch 
with the factory and with the Joint Timber Advisory Officer, Railway 
and Defence departments, about these supplies. 

(9) Miscellaneous. 
15. (i) The Match Industry— There is a very heavy demand 
for Bombax malabaricum (semal) for splints and boxes from match 
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factories in the province, in feet the demand is now so great tliat it cannot 
be met in full in addition to supplying the demands of various sawmills 
which require semal for the manufacture of packing cases. The largest 
consumer of semal is the Western India Match Co. factory at Bareilly, 
but there are several other small Match factories at Bareilly, Cawnpore, 
Lucknow and Haldwani. The last two mentioned were opened during 
the year, and several enquiries were received regarding the possible 
BUpply of timber to other proposed new factories. In all cases, replies 
had to be sent discouraging these proposals, as supplies of suit- 
able timbers do not exist in the province. The question of what steps 
are to be taken to ensure adequate future supplies of match timbers 
by making plantations on a considerable scale is now receiving 
the serious attention of the Forest department. There is at present 
a market in the province for about five to six lakhs cubic feet of semal 
timber per annum for matches and packing cases whereas the available 
supply does not exceed three and a half lakhs cubic feet per annum. 

16. (ii) Plywood and Veneers.— During the year a Cawnpore firm 
proposed a scheme for the manufacture of commercial plywood plus 
decorative veneers and laminated boards, requiring about 400,000 c. ft. 
of semal and other timbers suitable for making cheap commercial ply- 
wood. The scheme was thoroughly investigated and ultimately had 
to be definitely discouraged so far as cheap commercial plywood is con- 
cerned, as the supplies could not be made available without cutting off 
existing supplies to match factories. So far as decorative veneers and 
laminated boards are concerned supplies of suitable timbers are ample 
but the firm considered that the manufacture of these without the addi- 
tion of commercial plywood would not be a sufficiently attractive pro- 
position financially. Other wood working concerns who already possess 
saw milling machinery are, however, being encouraged to take up the 
manufacture of ' decorative veneers and laminated boards. Some of 
them are definitely interested in the proposition and it is hoped that 
this industry will soon be started in the provinces. 

Meanwhile the question of what steps should be taken to grow 
timbers on a large scale suitable for the manufacture of commercial ply- 
wood is engaging the serious attention of the department. 

17. (iii) Sleeper supplies to Indian Railways. — The Indian Kailways 
are the biggest individual customers of the United Provinces Forest 
department. For many years past the Tarai Group Sleeper Pool has 
bought about two and a half lakhs of metre gauge sal sleepers annually 
from the United Provinces forests. The system of supply, passing, 
and payment is on a semi-departmental basis, which has worked smoothly 
and to the mutual benefit of the Group and the Forest department. All 
passing of sleepers for the Group is done by the Forest depart- 
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ment passing officers and one of the duties of the Forest Utilisation Officer 
is to standardise sleeper passing throughout the province, and to 
maintain liaison with the Group on all matters affecting this sleeper 
supply. Relations with the Group continue to be most cordial. 

During the year under report an arrangement similar to the Tarai 
Group arrangement was brought into force with the Northern Group 
Sleeper Pool for the supply of about 32,500 c. ft. bridge and crossing 
sleepers to the North Western Eailway valued at about Rs. 72,400. The 
arrangement is working satisfactorily and it is hoped it will continue. 
Passing of sleepers is done by Northern Group passing officers. 

The old three year contract for the supply of chir broad gauge sleepers 
to the North Western Railway through the Northern Group Sleeper 
Pool is under renewal for a further period of three years. The new con- 
tract is for an annual supply of 130,000 broad gauge sleepers at Rs. 3-2 
per sleeper f.o.r. forest railway stations. These sleepers are creosoted 
at the North Western Railway treating plant at Dhilwan. Creosoted 
chir sleepers continue to give excellent service in the track. 

18. (iv) Railway freight rates. — This matter has an important bearing 
on the United Provinces timber markets and prices, as the United Pro- 
vinces forests are tapped by several railways, private and state owned, 
the freight rates on which differ considerably. The Forest Utilisation 
Officer is making a study of special cases in which reduction of freight 
rates would help markets, particularly for fuel, in certain towns in the 
United Provinces, and it is hoped that it will be possible to convince the 
railways concerned of the necessity for special rates in certain cases. 

19. (v) Enquiries and liaison. — Numerous enquiries were answered 
regarding the availability and sources of supply of various timbers and 
other forest produce. Liaison was maintained with the Forest Research, 
Institute, the Joint Timber Advisory Officer, Railway and Defence 
departments, Delhi, the Director of Industries, United Provinces, and 
all the wood working industries in tbe province. * y 

20. (vi) Minor Industries dependent on forest products. — At the 
request of the United Provinces Government a survey was made during 
the year regarding steps which can be taken to foster and increase minor 
and village industries dependent on supplies ot forest products and a 
report is in course of preparation. 
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APPENDIX L 

List of Provincial Forest Publications of 1937-38 {excluding tfa Forest 
Research Institute Publications). 

ASSAM. 

Flora of Assam, Assam Forest Record, Vol. II (Botany). 
Indian Forester— 

Hollock regeneration, by J. N. Das. 

Aided natural regeneration of sal established, by R. N. De. 

Grazing and its effect on eimul regeneration, by J. B. Rovrntree. 

BENGAL. 

Nnrsery and Plantation Notes for Bengal, 4tb edition, by C. K. Hotnfray, 1937. 

Graphs giving Volume/ Age for the more important species found in the Northern 
and Southern Bengal, compiled in the office of the Silviculturist, Bengal ; (Bengal 

Forest Bulletin No. 2). 

List of Scientific plots maintained by the Silvioultural Division, Bengal ; (Bengal 
Forest Bulletin No. 3). 

Indian Forester— 

History of the Management of the Darjeeling Forests, by B. A. C. Modder. 

Kamrup method of natural regeneration of sal and the possibility of its application 
to Bengal, by R. I. Macalpine. 

Note on the I»acca-Mymensingh Forest Division, by Y. S- Ahmad. 

BIHAR. 

Bihar Grading Rules for timbers. 

Floating a cheap means of transport. 

Contour trenching at Bamiaburu. 

Flood Problem in Bihar — -need to enforce control measure. 

A brief account of Bihar Timber. 

A note on the seasoning^ of Indian Timbers. 

Indian Forester— 

The irrigation of dry hill sal areas. 

State control over private forests in Finland, by J. N. Sinha. 

BOMBAY. 
Indian Forester — 

Note on Casuarina equisetifolia plantation in Karwar, by D. S. Kaikini. 
Description of the Government Depot at Kodibag, by D. S. Kaikini. 
The Future of Forests, by E. A. Garland. 
Forests and Man, by E. A. Garland. 

CENTRAL PROVDXCES. 
Indian Forester — 

Departmental collection of Jhtfl* gum (Stercvlia urene) in Damon division, by Kesar 

Singh. 
Regeneration of frost-liable forests in the Central Provinces, by K. P. Sagreiya. 
Departmental exploitation of forests in Nimar division, by 8. A. Vahid. 
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MADRAS, 

Indian Forester— 

Regeneration and propagation of sandalwood, by 8. Rangeawami. 

Silvicultural experiments, by J, Banerji. 

Secondary sources of moisture for the soil, by M. V. Laurie, 

ORISSA. 
Indian Forester — 

Results of coppicing, pollarding and pruning experiments to stimulate Strychnos 
nux vomica fruit production, by J. W. Nicholson. 

PUNJAB. 

The depth and frequency of irrigation in plantations, by R. S. Chopra (Punjab 
Forest Records, Vol. 1, No. 4). 

Propagation of Karer, by R. S. Chopra (Punjab Forestry Notes, No. 2). 
Phulai (Acacia modetta, Wall.), by R. S. Chopra (Punjab Forestry Notes, No. 3). 
Barar cultivation in the'Punjab, by R, S. Chopra (Punjab Forestry Notes, No. 4). 
Soil losses, by R. M. Gorrie. 

Advantages of Irrigated Plantations, by R. M. Gorrie. 
Soil erosion, by R. M. Gorrie. 

Afforestation of villages in the Punjab, by R. M. Gorrie. 
Punjab Forest Resources, by R. M. Gorrie and I. D. Mahendru. 
Forests in Punjab Rural Life, by R. S. Chopra. 
Commercial guide to Punjab timbers, by I. D. Mahendru. 
Leaflet on air seasoning- 
Soil erosion : an outline for practical teaching in schools, by R. M. Gorrie. 

Indian Forester — 

Erosion survey of the "Uhl valley, by R. M. Gorrie. 

Reclamation in the Pabbi Hills, by R. M. Gorrie. 

Thinning practice in coniferous forests, by N, G. Pring. 

Protection of Prosopis juliflora pods from attack by Caryoborus gonagra, by C. L. 
Kapur. 

Results of silvicultural treatment of Bamboos in the Hoahiarpur division, by I. D. 
Mahendru. 

Single tree silviculture in Indian conifers, by R. M. Gorrie. 

A note on Ulmus viUosa Brandis and on other elms in the N. W. Himalaya, by R. N. 
Parker. 

The measurement of soil erosion and run-off, by R. M. Gorrie. 

The Balsan State Forests, by N. G. Pring. 

Two years old bamboo seedling, by Saeed Ahmad. 

Collctt's Flora Simlensis, by R. N. Parker. 

Crown ratio in Indian Conifers, by R. M. Gorrie. 

Stone bunds in erosion control, by R. M. Gorrie. 

UNITED PROVINCES. 

Forest Pocket Book, 4th edition, by S. H. Howard. 

Taungyas of the Saharanpnr Forest division, by M. D. Chaturvedi, V. P. Forest Depart- 
ment Bulletin No. 10. 

Indian Forester— 

The Shelterwood coppice system, by W. T. Hall. 

Large sal tree, by N. N. Sen. 

Some notes on the Kamrup method of sal" regeneration, by H. G. Champion. 

A note on the bridge over the Ramganga at Kalagarh, by R. N. Brahmawar, 
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APPENDIX IX 

Statement showing rank, designation and address of Forest officers employed 
exclusively on research work in the various Provinces during 1937-38. 



Serial 
No. 



Name. 



Dr. N. L. Bbr, Deputy 
Conservator of Forests. 



Mr. R. N. De, Deputy Con- 
servator of Forests. 



Mr. S- M. Deb, E. A. C. of 
Forests. 

Mr. J. C. Nath, Deputy 
Conservator of Forest*. 

Mr, 8.C.Chatterjee,E. A. C. 
of Forests, 



Mr. S. K. Datta, B. A. C. of 
Forests. 



Mr. C. T. Trigg, Deputy 
Conservator of Forests. 



Mr. S. ChaodEuri, Deputy 
Conservator of Forests. 



9 Mr. W.D.M. Warren, Deputy 
Conservator of Forest*. 

1© Mr. K. P. Sagrerya, Depnty 
Conservator of Forests. 

11 Khan Sahib Abdus Sahun, 
E. A. C. of Forests, 

:»-■ Mr. A, h. Griffith, Depnty 
^{Jbnservator of Forests. 

H I Mr. M. Srinivasa Raghvan, 
B. A* C of Forests. 

«| Mr, Mohd. AWnl Hafis Babib 

'warn ilii i iili iii rir i r ii 'fiiiiifiiiwu ii n ii iii i iii ii 



Designation. 



Held the combined post of 
Botanical Officer and Silvi- 
culturist, Assam, from let 
April 1937 to 10th October 
1937. 

Held the combined post of 
Botanical Officer and Silvi- 
cultnrist, Assam, from 11th 
October 1937 to 31st March 
1938. 

Forest Utilisation Officer, 

Assam. 

Silviculfeurist, Bengal 



Assistant Silviculturist, Bengal, 
{1st April 1937 to 30th June 
1937 and 1st December 1937 
to 31st March 1938). 

Assistant Silviculturist, Bengal 
(1st July 1937 to 30th Novem- 
ber 1937). 

Forest Utilisation Officer, 
Bengal {1st April 1937 to 24th 
November 1937). 

Forest Utilisation Officer, 
Bengal {25th November 1937 
to 31st March 1938). 

Forest Research Officer, Bihar 



Silvicnltnrist, C. P. 
Forest Utilisation Officer, C.P. 
Sirvicafcurjst, Madras . . 
Assistant Silviculturist, Madras 



Forest Utilisation Officer, 
Madras. 



Address. 



Shillong. 
Do. 

Gauhati. 
Darjeeling. 
Do. 

Do. 

Calcutta. 

Do. 

RanehL 
Nagpvr. 

Do. 
Ootaeamund. 

Do. 
Madras. 
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Serial 
No. 


Name. 


Designation. 


Address. 


16 


Mr. J. W. Nicholson, Conser- 
vator of Forests. • 


Carried out the duties of 
Research Officer in addition 

to his own duties. 


Angul. 


16 


Dr. R. M. Gome, Deputy 
Conservator of Forests. 


Divisional Foreat Officer, Silvi- 
cuitural Research Division, 
Punjab <Ut April 1937 to 
31st January 1938). 


Lahore. 


17 


Mr. I. D. Mahendra, E. A. C. 
of Forests. 


Divisional Forest Officer, Silvi- 
cultural Research Division, 
Punjab (iBt February 1938 
to 31st March 1938). 


Do. 


18 


Mr. I. D. Mahendra, E. A. C. 
of Forests. 


Attached Officer, Silvicultural 
Research Division, Punjab 
{1st April 1937 to 31st January 
1938), 


Do. 


19 


Mr. R. S. Chopra 


Attached Officer, Silvicultural 
Research Division, Punjab. 


Do. 


20 


Mr. F. C. Ford-Robertson, 
Deputy Conservator of 
Forests. 


Silviculturist, U. P. (1st April 
1937 to 9th May 1937). 


Naini Tal. 


21 


Mr. E. C. Mobbfl, Deputy 
Conservator of Forests. 


Silviculturist, U. P. (10th May 
1937 to 31st March 1938). 


Do. 


22 


Mr. M. A. Kakazai, E. A. C. 
of Forests. 


Assistant Silviculturist, U. P. 
(1st March 1937 to 12th Feb- 
ruary 1938). 


Do. 


23 


Mr. D. Stewart, Deputy Con- 
servator of Forests. 


Forest Utilisation Officer, U. P. 
(from 3rd October 1937 to 
31at March 1938). 


Bareifly. 
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APPENDIX III. 



Publications of the Forest Research Institute, Dehra Dun, 
available for Sale. 



SILVICULTURE SERIES. 

Buixsnras (Old Series). 



Pkiok. 
Ra. a. t. 



•4. Ficus elastica i its natural growth and artificial propagation, with a de- 
scription of the method of tapping the tree and of the preparation of 
its robber for the market, by E. M. Coventry . . . , 12 

Pamphlets. 

•6. Note on Forest Reservation in Banna in the Interests of an Endangered 

Water-Supply, by A, Rodger .10 

•8. Note on the Collection of Statistical Data relating to the principal Indian 

8pecies, by A. M. F. Caccia . 10 

•9. Tr-bles showing the Progress in Working Plans in the Provinces outside 
the Madras and Bombay Presidencies up to 31st December, 1908, by 

the same author 10 

•16. Note on the Best Season for Coppice Fellings of Teak ( Teckma grandis), 

by R. S. Hole 040 

BtniETTNS. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leete , . 10 

•8. Note on some Germination Tests with Sal Seed (Shorea robwta), by R. S. 

Troup 020 

•22. Note on the Causes and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R. S. Troup . . .050 

•30. The Compilation of Girth Increments from Sample Plot Measurements, 

by R. S. Troup 020 

•33. Note on an Enquiry by the Government of India into the Relation 
between Forest* and Atmospheric and Soil Moisture in India, by 

M.Hill 10 

•41. Note on Weights of Seeds, by S. H. Howard, Revised by H. G. Champion 8 
•46. Note on the Miscellaneous Forests of the Kumaon Bhabar, by E. A. 

Smythies 100 

•46. Rate of Growth of Bengal Sal (STiorm roiyuria), I Quality, by S. H. 

Howard 100 

•47. Volume Tables and Form Factors for Sal (Shorea robnjta), by the same 

author . . . . . . . . .060 

•68. General Volume Tables for Ghir (Pinua Umgifolia), by S. H. Howard . 8 
•62. Preliminary Yield Table for Dalhergia «i«aoo, by S. H, Howard . .020 
•65. Tables for bark deductions from logs, by S. H. Howard . . .030 
•67. Chir (Pinus longifolia) Seed Supply, by S. H. Howard . . . 3 

•78. The Problem of the Pure Teak Plantation, by H. G. Champion . . 12 
•82. The Measurement of Standing Sample Trees, by H. G. Champion . 12 

•83. Provisional Yield Table for Quercus incana (Banj or Ban-oak), by H. G. 

Champion and L D. Mahendru . . . . , . 14 

•86. Cold Weather Planting in Northern India, by H, G. Champion . .090 
•87. Yield Tables for Teak Plantations in Java, by H. G. Champion . 14 

•88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 14 

•89. Effect of Defoliation on the increment of Teak Saplings, by H. G. 

Champion 030 

•91. Damage by Frost at New Forest, Dehra Dun, during 1930 to 1934, by 

Bachaepati NautivaJ . , * , , , . . 12 
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SILVICULTURE SERIES— contd. 

Fobest Recobds (Old Serin). 

Pbiob. 
Ra. a. p . 
•Vol. V, Part II.— Note on Blue Gum Plantations of the Nilgiris 

AT7 . (Eucalyptus globulus), oy R. S. Troup . .16 

•Vol. VI, Part II.— Statist ics compiled in the Office of the Silvicul- 

tourist, Forest Research Institute, Dehra 

m Dun, during 1915-16 16 

n Part V. — Statistics compiled in the Office of the Silvi- 

culturiet, Forest Research Institute, Dehra 

Dun, during 1916-17 10 

♦Vol. VIII, Part II.— The Regeneration of Sal (Shorea robusta) 

Forests, by R. S. Hole . . . .220 
*» Part IV. — Notes on Artificial Regeneration in Bengal, 

by A. K. Olasson, P. T. Russell, E. O. Sheb- 
' beare and L. E. S. Teague . . . .200 
•Vol. IX, Part VTI.— Note on the Possibilities of Camphor Cultiva- 

tion from Cinnamomum camphora in Northern 
India, by S. H. Howard, W. A. Robertson 
and J. L. Simonsen . . . . .14 
•VoL X, Part m.— A Sal Yield Table for the United Provinces, 

by E. A. Smythies and S. H. Howard . .15 

* „ Part VI.— General Volume Tables for Sal (Shorea robusta), 

by S. H. Howard 17 

Vol. XI, Part IL — Contributions towards a knowledge of Twisted 

Fibre in Trees, by H. G. Champion . .280 
„ Part IDT. — Regeneration with the assistance of Taungya 

in Burma, by H. R. Blanford . . .14 

* „ Part Vn.— Volume Tables for Teak and Sal for the Central 

Provinces, by V. K. Maitland . . .090 
•Vol. XH, Part I.-— Volume and Outturn Tables for Sal, by S. H. 

Howard 12 

* M Part IV.— Yield Table for clear-felled Sal Coppice, by 

S.H.Howard 8 

* „ Part V. — Yield and Volume Tables for Chir, by the same 

author 1 

* „ Part VI.— Yield and Volume Tables for Deodar, by the 

same author . . . . . .080 

* „ Part IX. — Notes on Artificial Regeneration in North 

India, by S. H. Howard . . . .16 
*VoL Xm, Part III.— Commercial Volume Tables for Sal in the wet 

mixed forests of the Bengal-Dnars, by Parma 
NandSuri 4 f 

* „ Part IV.— Volume Tables for Sundri (HerUiera littoralis) 

in tho Sunderbana, Bengal, by the same 

author 10 

* * Part VII.— Slash in Chir Pine (Pinus longifolia) Forests ; 

Causes of Formation, its Bofluence and Treat- 
ment, by J. E. C. Tomer . . . .360 

* „ Part VIII.— Volume and Outturn Tables for Blue Pine 

(Pinus excelsa, Wall.), by H. G. Champion, 

I. D. Mahendru and Parma Nand Suri . 12 

* » Part IX — Commercial Timber (Katha) and Heartwood 

Volume Tables for Khair (Acacia catechu) in 

North India, by the same authors . . 14 

* „ Part X.— Yield Tables for Blue Pine (Pinus exedsa, 

Wall.), by the same authors . - ,19 

•Vol. XIV, Part IL— Denudation of the Punjab Hills, by B. 0. 

Coventry 14 

"VoL XV, Part I.— Classification of Thinnings . . 14 

* „ Part III.— Standard, Commercial and Heartwood Volume . 

Tables (Factory Working) for Khair (Acacia 
catechu) in North India, by H. G. Champion 
and L D. Mahendru , . . . .050 

n2 
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SILVICULTURE SERIES— contd. 

Fobbst Rbcobds (Old Series) — contd. 

Pbicb. 
Ra. a. p. 
♦VoL XV, Part IV.— Volume Tables and Diameter Growth Curve 

for Semal (Bombax malabaricum.)* by I. D. 
Mahendru . ... 9 

* „ Part V. — Provisional Volume Tables and Diameter 

Growth Curve for Semal {Bombax malabari- 
cum) in the Central Provinces, by the same 
author . . . . . . .020 

* „ Part VI.- — Branch SmaDwood Tables for Shorea rabuda, 

Tectona grandis, Cedrua deodara, Pinus 
excelsa and P. longifolia ; compiled in the 
Statistical Section, F. R. I. - . .030 

* „ Part VH.— -Provisional Volume Tables and Diameter 

Growth Curves for Hdoptdea irdegrifolia 
{kanju) and Treuria nvdifiora (gutel), by 
I. D. Mahendru 12 (i 

* „ Part VIU.— Multiple Yield Tables for Deodar, by H. G. 

Champion and I. D. Mahendru . . .480 
•VoL XVI, Part V. — Investigations on the Seed and Seedlings of 

Shorea robusta, by H- G. Champion and B. D. 
Pant 16 

* „ Part. VI.— The Use of Stumps (Root and Shoot Cuttings) 

in Artificial Regeneration, by the same 

authors 2 4 

* „ Part VII.— Notes on Pinas longifolia, Roxb.— The Planta- 

tions in Dehra Dun and the Central Provinces 
and Miscellaneous Seed Studies, by the same 

authors . . 1 10 

•Vol. XVII, Part EL— Treatment of Babul {Acacia arabica), by S. A. 

Vahid 1 14 

* „ Part IV.— The Sufclej Deodar— Its Ecology and Timber 

Production, by R. M. Gorrie . .320 

• „ Part V.— The Importance of the Origin of Seed used in 

Forestry, by H. G. Champion . . . 2 12 

• Vol. XVm, Part XEL— A Stand Table for Sal Evenaged High Forest, 

by I. D. Mahendru . . . .050 

• VoL XIX, Part HL — Regeneration and Management of Sal, by 

H. G. Champion , . . . .600 

♦VoL XX, Part XVI.^A Stand Table for Sal Evenaged High Forest 

.'•"/,", and Coppice, compiled in Silvicultural Branch 12 

Fobbst Records (New Series). 

•Vol. I. No. 1. — A Preliminary Survey of Forest Types of India and 

Burma, by H. G. Champion 10 12 

• „ No. 2. — A study of the soils in the hill areas of the Kulu Forest 

Division, Part I— An investigation of Soil Profiles under 
deodar, spruce, blue pine and chir, by E. McKenzie 
Taylor, I. D. Mahendru, M. L. Mehta and R.C. Hoon . 2 2 

• „ No. 3.-— Distribution of SesquioxJdes, Silica and organic matter in 

Forest Sofl Profiles of Kulu Hill Area, by R. C. Hoon . 12 
•VoL H, No. 1. — A Glossary of Technical Terms for use in Indian Forestry . 5 

• w No, 2. — Standard and Commercial Volume Tables for Dalbtrgia 

eissoo, by M. A. Kakazai 8 

• ,, No. J.— A Stand Table for Chir (Pinus longifolia) high forest, com- 

piled in the Silvicultural Branch . . . 12 

^ m No. 4. — The Silvioulture and Management of the Bamboo (Dendro- 

eaiamus strietus), by P. N. Deogon . . . .440 

• w No. 6.— Seed Weights, Plant Percent*, etc., for Forest Plants, 

by J. N. Sen Gupta 3 

• „ No. 6. — The Formation of Heart-wood and its amount in Deodar 

Timber, by M. A. Kakazai 2 4 
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SILVICULTURE SERflES-conWdL 

Fobbst Rboobds (Ntu> Series) — contd. 

•Vol. II, No. 7.— Syneeological study of the forests of Western Singhbhum 

with special reference to their Geology, by H. F. Mooney 4 2 

Mxhoxbs. 
•Piniw hngi/dia, Roxb., Vol. I, Part I, by R. S. Troup ... 500 

OTHBB PlJBIJCATIONS. 

t Practical Determination of the Girth Increment of Trees, by R. S. Troup . 4 
TNote entitled " Among the Eucalyptus ", by R. C. Mil-ward . . .340 
tNote on the Forests of Java and Madoera, by the same author . . 13 

tElementary Silviculture in Urdu, by Mohd. Hakim-ud-Din . . .18 

fThe Methods of Preparing Volume and Money Yield Tables for Teak Woods 
and Volume and Form Factor Tables for Teak Trees from data collected 
in the Nilambur Teak Plantations of the South Malabar Division, by 

R. Bourne 900 

*A System of Filing Information on Forestry, by S. H. Howard . . 2 14 

♦Tables for use with Brandis' Hypsometer for measuring the Height of Trees, 

etc., by F. B. Manson and H. H. Haines 10 

Manuals. 

•Preparation of Forest Working Plans in India, by W. E. D'Aroy. Revised 

by A. M. F. Caccia. {Fourth Edition) 14 

♦Silvicultural Research Mannal for use in India, Vol. I. — (Experimental 

Manual), by H. G. Champion .' 2 

♦Silvicultural Research Manual for use in India, Vol. H.— (Statistical Code), 

by H. G. Champion and I. D. Mahendru 3 

♦Manual of Forest Mensuration, Revised by C. E. Simmons . . .300 



(Publications— Pbxntbd outside India.) 



7 8 

7 7 

14 1 

40 

7^1 12 



fSchlich'a Manual of Forestry, Vol. I, 4th edition, 1922 
f .. „ Vol. II, 4th edition, 1910 . 

t „ „ Vol. Ill, 5th edition, 1925 . 

^Silviculture of Indian Trees, by R. S. Troup, 3 Vols., for forest officers 

,, „ „ „ for public sale . 

fMeasurements of the Cubical Contents of Forest Crops, Oxford Forestry 

Memoirs, No. 4, by M. D- Chaturvedi . . . . . .400 

BOTANY SERIES. 

BtTLLBTENS. 

•23. Note on the Preparation of Indian Forest Floras and Descriptive lists, 

by R. S. Hole 040 

♦25. Development of the Culms of Grasses, by R. S. Hole . . . .020 
•31. Eucalyptus in the plains of North-Weet India, by R. N. Parker . .050 
•53. Eucalyptus Trials in the Simla Hills, by R. N. Parker . . .080 

•73. The Herbarium of the Forest Research Institute, by R. N. Parker . 6 

♦76. List of Plants collected in West Nepal 4 

♦80. List of Trees and Shrubs for the Kashmir and Jammu Forest Circles, 

by W. J. Lambert 12 

Forest Records {Old Series). 

•VoL II, Part TV.— Note on Host Plants of the Sandal Tree, by 

M.Rama Rao 2 
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BOTANY SERIES-***. 

FoRMr Rscords (Old Series) — ccmtd, 

Paios. 
Rs. a. t. 
•VoL IV, Part HI.— Note on Useful Exotica in Indian Forests (No, 1 

Prosopis juHJlora, D.C.), by R. S. Hole . 4 

* „ Part IV.— Note on Albizzia laihamii, by the same author . 3 
•Vol. V, Part IV.— Note on (Ecology of Sal (Shorea robwtia), Part I, 

Soil-composition, Soil-moisture, Soil-aeration, 

by the same author . . . . .080 

* », Part V.— Note on Tramdeg pitii, by the same author . 10 

• „ Part VI.— Note on a New Species of Forest Grass (SpoUty* 

pogon facet, Hole), by the same author . 8 
•Vol, XTTT, Part I.— Illustrations of Indian Forest Plants— Part I— 

Five Species of JXpierocarpus, by R. N. Parker . I 
•Vol, XVI, Part L— Illustrations of Indian Forest Plants—Part II— 

Five Species of Dtpterocorpus, by R. N. 

Parker 10 

•VoL XX, Part XV.— Hkwfcrations of Indian Forest Plants, Part HI, 

by R. N. Parker and O. E. Parkinson . . 14 

Forest Records (New Series). 

•VoL I, No. 1. — Indian Terminalias of the Section Pentaptera, by C K. 

Parkinson 12 

• „ No. 2.— Illustrations of Indian Forest Planta, Part IV, by C. E. 

Parkinson 1 4 o 

Memoirs. 

•Memoir on some Indian Forest Grasses and their (Ecology, VoL I, Part I, by 

R.S.Hole 580 

OTHER PTTBLIOATIOBrS. 

•A Forest Flora of the Andaman Islands, by C. E. Parkinson . . .200 

•Forty Trees Common in India, by R. N. Parker 3 6 

"♦Forest Flora of the Chakrata, Dehra I>un and Saharanpur Forest Divisions, 
XT. P., by Upendranath KanjilaJ, Third Edition, revised and enlarged 
by Basant Lai Gupta 330 

. . Majtuals, 

•Manual of Botany, bylVS. Hole. (Reprinted) 2 

(PtfBUOATIOSS— PbHWSD ODTSIDE Ikdia.) 

t Indian Trees, by Sir D. Brandos (1921 edition) 36 

MYCOLOGY SERIES. 

Forest Records (Old Series). 

•VoL XIV, Part H%— Investigations on the Infestations of Peridermium 

complanotum Barclay, on the needles, and of 
Peridermium himaiayense on the stem of 
^^^ Piwie lemgifdia, Roxb., by K. D. Bagchee , 2 12 

•VOL XVIU, Part XL— Investigations on the Infestation of Pertdermmm" 

himaiayense on Pinna longifolia, Part H» by 
K.D. Bagchee 4 4 

UTILIZATION SERIES. 

Buujpnss (Old Series), 

•6. Memosaudam on Meefeanieal Teste of some Indian Timbers, by W. H. 

Everett ..020 
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UTILIZATION SERIES-contf . 

Bulletins. 

Pbioe- 
Rs. a. *- 
*3. Note on the Relative Strength, of Natural and Plantation -Grown Teak 

in Burma . . . . , . . . . . .040 

•13. Note on Ligno Protector as a possible means of preventing timber from 

splitting while seasoning, by R. 8. Pearson . . . . .050 
♦14. A Further Note on the Relative Strength of Natural and Plantation- 
Grown Teak in Burma, by the same author . . . . .030 
•15. Note on tho Technical Properties of Timber with special reference to 

Cedrela toona wood while seasoning, by the same author . .030 

•J.6. Note on Gumhar (Qmelina arborea, Roxb.), by A. Rodger . . .030 
•17. Note on Bija Sal or Vengai {Pterocarpua marsupium, Roxb.), by the 

same author 040 

•18. Note on Sain or Saj (Terminalia tomentoaa, W. and A.)» by the same 

author 060 

•19. Note on Benteak or Nana Wood (LageratTcemia lanceolate, Wall.), by the 

same author . . . . . . . . . .030 

♦20. Note on Sandan (Ougeinia dalbergioidea, Benth.), by the same author . 3 
•21. Note on Dhaoxa Bakli (Anogeissua latifolia. Wall.), by the same author 4 
•26. Note on the Resin Industry in Kumaon, by E. A. Smythies . .14 
•27. Note on Blackwood (Dalbergia latifolia, Roxb.), by E. Benskin . 4 
*28. Note on Dhauri (LagtrstTcemia parviflora, Roxb.), by the same author . 4 
*29. Note on Sundri Timber (Htritiera minor. Lam.), by R. S. Pearson . 3 
*34. Note on Red Sanders (Pterocarpua santalinus, Linn, f.), by T. A. White- 
head 000 

•35. Note on Babul (Acacia arabica, Willd.), by J. D. Maitland-Kirwan . 6 
*36. Note on Kokan or Lampatia Timber (Duabanga eonneratioides, Ham,), 

by R. S. Pearson 030 

•37. Note on the Contraction and Warping which takes place in Pimtt longi- 

folia timber while seasoning, by the same author . . . 11 

•30. Note on Hollong Timber (Dipterocarpue piloaus, Roxb.), by R. S. Pearson 4 
*40. Note on Pyinma, Ajhar or Jarul Wood (Lagersirozmia ftos-regince, Retz.), 

by the same author . . . • . . . . .060 
•42. Note on Haldu (Adina cordifolia, Hook, f.), by C. E. C. Cox . .080 

*4 3. Note on Odina tcodier, Roxb., by the same author , . . .080 
*»4. Note on Semal or Cotton Wood (Bombax mafabaricum), by the same 

author . . . . 10 

•48. Note on Kindal (Terminalia pantculaia), by R. S. Pearson . . .000 
•49. Note on Thingan (Bopea odoraia, Roxb.), by A. Rodger .' . .070 

•50. Note on Gurjun or Kanyin (Dipterocarpue spp.), compiled by W. A. 

Robertson . . .040 

*61. An Investigation of certain factors concerning the Resin-tapping In- 
dustry in Pinua longifolia, by H. G. Champion . . . .080 
•53, Summary of Results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by R, S. Pearson . 6 
*56. A Report on the Tan Values of Indian Myrobalans and Burma Term*- 

nalias, by J. A. Pilgrim 6 

•57. Tan Investigation of the Burma Hill Pine, Pinua khasya bark and Pyin* 

kado, Xylia dolabriformie, by the same author . . . .030 
•59. Summary of results of Treated and Untreated Experimental Sleepers 

laid in the various Railway Systems of India, by J. H. Warr . • 114 
•60. Note on Ainee (Ariocarpua hiravta, Lamk.), by C. C- Wilson . . 7 
*64. Summary of results of Laboratory Experiments with different Wood 

Preserving Antiseptics, by 8. Kamesam . . . . • 112 

•66. A Note on the Working Qualities of some Common Indian Timbers, by 

H. E. Kinns 10 

•69. The Mechanical and Physical Properties of Himalayan Spruce and 

Silver Fir, by L. N. Seaman, assisted by C. R. Ranganathan . 110 
•72. Instructions for the Operation of Timber Seasoning KjJn3, by S. N. 

Kapur . . . . . . . - . - 1 12 

•76. Preservation of Indian Timbers— the Open Tank Process, by F. J. 

Popham 10 

•77. The Identification of Important Indian Sleeper Woods, by &. A. 

Chowdhury 300 
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•81. Testing and Selection of Commercial Wood Preservative by 8. 

Kamesam 14 

•84- The Identification of Commercial Timbers of the Punjab, by K. A. 

Chowdhury 300 

•85. A Record of the Results obtained with. Experimental Treated Sleepers 

laid in the Indian Railways between 1911 and 1916, by 8. Kamesam 8 
♦00. Official List of Trade Names of Indian Timbers . . . . .040 

Fobkst Records (Ota Series), 

♦Vol. HI, Part II. — Preliminary Note on the Antiseptic Treatment of 

Timber in India with special reference to 
Railway Sleepers, by R. S. Pearson . . 14 

•Vol. 17, Part V.— Note on the Utilization'of Bamboo for the Manu- 
facture of Paper-Pulp, by R. S. Pearson (2nd 
Edition) 2 

•Vol. V, Part I.— Note on the Tea Box Industry in Assam, by R. 8. 

Pearson 2 

♦Vol. VI, Part IV.— A Further Note on the Antiseptic Treatment of 

Timber, recording results obtained from past 
experiments, by R. S. Pearson . • .300 

•Vol. VIJL Part IL— A Further Note on Thitsi ( Melanorrfuxa vtitata, 

Wall.), with special reference to the oteo- 
reein obtained from it in the Lawkaawk and 
Myelat States, Southern Shan States Forest 
Division, by F. A. Wright . . . .040 

• „ Part VI. — Note on the Mechanical Strength and Seasoning 

Properties of Shorea rotmsta (Sal) Timber, by 

R.S.Pearson ©SO 

•Vol. Vm, Part L— Report on Lac and Shellac, by H. A. F. Lindsay 

and C. M. Harlow 2 12 

♦Vol. IX, Part IX.— Note on the Work of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V. Collier . 1 11 

•Vol. X, Part V.— Analysis of the Tanning Properties of certain 

Burma Lagergtrocmias, by E. Pasupati. 

Reported by J. A. Pilgrim . . . .070 

• „ Part VIL — Interim Report on the Work under Projects No. I 

and No. O, by L. N. Seaman . . .090 
*, » Part IX.— Tannin Investigation of some Burmese Dipiero. 

• ■ . carpus, by J. A. Pilgrim . . . .070 

• „ Part Xv^The Mangroves of South Tenaseerim, by the 

same author IS 8 

• „ Part XL— Report on Burma Oak and Chestnut Tans, by the 

same author . . . . . .110 

♦Vol. XL Bart IX— Summary of the Investigations on Bamboos and 

Onuses for Paper- Pulp, by W. Raitt . .080 
■...*. M Part X — Notes on the Antiseptic Treatment of Assam 

Timbers for Railway Sleepers, by J. H. 
Warr, assisted by 8. Kamesam . - . 1 14 
i«V©L XBt, Pert HL~Second Interim Report on Work under Project 

No. 1, by L. N. Seaman . . . . 1 12 

•VoL XIV, Part X— The Bnrma Bamboo Pulp Survey, by W. Raitt 2 10 
•VoL XVH,P*rt VIL— Interim Report on Work under Project No. 2, 

Strength Tests of Timber in Structural Sixes, 
? ;\-. ■■-.■■ with Test Results up to 1932, by L, N. 

Seaman 10 

•VoL XVULFart X.— Third Interim Report on Project No. 1.— The 
■"," Physical and Mechanical Properties of Woods 

• grown in India, by V. D. Limaye . .440 

WfdL----- XX, Part XttL— Besulto of Experiments on the Kiln-drying of 
>;< . Wood with Ozonised Air, by 8. N. Kapur . 8 

?£ - m , f*rt XIV.— Interim Report on Work under Project VIH— 
;-.,,.:?, .,*...■ Testing of Indian Timbers for Veneer and 

Plywood, by W. Nagle . . , ,10 
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Fokbst Rboords (N e» Stria). 



*VoI I, No. 1. — Shrinkage Studies on Indian Woods I.~ Effeot of high 

temperatures on the shrinkage and moisture 
equilibrium of Wood, by S. N. Kapur and 
Aziz-ul-Rehman 

• „ No. 2.— Experiments on the Air Seasoning of Softwood Railway 

Sleepers, by the same authors . . . 

• „ No. 3. — Results obtained with a timber-drying kiln heated 

directly by furnace gases, by S. N. Kapur . 
* „ No, 5.— Second Interim Report oa Work under Project VIII 

(Testing of Indian Timbers for Veneers and 
Plywood), by W. Nagle .... 



Pbios. 
Ra. a. ?. 



1 8 
1 4 



10 



14 



Mkmoibs. 

* Indian Woods and their Usee, Vol I, Part I, Economy Series, by R. 8. 

Troup 2 12 

•Note on the Economic Value of Shorea robusfa (Sal), Vol. H, Part II, Eco- 
nomy Series, by R. S. Pearson . » , , , , . .112 



Otheb Pubucatioks. 

•Commercial Guide to the Economic Forest Products of India, by R. S. 

Pearson 040 

♦Project No. I.— Mechanical, Physical and Structural Properties of Wood 

grown in India, by L. N. Seaman (Reprinted) . .200 

* „ No. H,-— Testa of Indi&n Timbers in Structural Sizes, by L. N. 

Seaman 8 

* „ No. IV.— Mechanical Strength, Seasoning Properties, Treatment 

of, and Key to certain Indian Sleeper Woods, by 
R. S. Pearson, L. N. Seaman, 0. V. Sweet, J. H. 
Warr and H. P. Brown 9 

* „ No. V.— Testing of Raw Materials (Paper-Pulp Section), by W. 

Raitt 5 

* „ No. VII.— Kim Seasoning of Indian Timbers, by S. Fitzgerald and 

S. N. Kapur 14 

* M No. VHT.— Testing of Indian Woods for Veneer and Plywood, in- 

cluding Teste on Glues, by W. Nagle . . : . ? 2 
•The Common Commercial Timbers of India and their Uses, by H. Trotter . 10 
•Roles for the Grading of Teak Squares, by L. N. Seaman and V. IX Iimaye 



Mahuaia. 

•Manual on the Ah- Seasoning of Indian Timbers, by S. N. Kapur * .300 
•An Elementary Manual on Indian Wood Technology, by H. P. Brown . 10 



f Lbotukb Noras, 

Special Lecture Notes for Indian Forest Students : — - 
fMinor Forest Products of India, by H. Trotter 
tPreservation of Timber, by J. H. Warr 
fPulp and Paper Making, by W. Raitt .... 
f Timber Strengths and Timber Testing, by L. N. Seaman 
tThnber Seasoning, by S. Fitzgerald and S. N. Kapur . 
tSawmfll, WoodWor kshop and Tool Room Management, by W. Nagle 
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(PTJBUOAT10N8 — PmHTKd OUTSIDE IHDIA.) 

Prigs. 

Rs. A. *, 

^Commercial Timbers of India, by R. S. Pearson and H. P, Brown, 2 Vols., 

for forest officers . . . . . . • . . .47 00 

•f Commercial Timbers of India, by B. S. Pearson and H. P. Brown, 2 Vols., 

for public eale 67 

CHEMICAL SERIES. 

Bulletins. 

1.— Note on Calorimetric Tests of some Indian Woods, by Puran Singb , 2 
*6.— Memorandum on the Oil Value of Sandalwood, by Puran Singh . .020 
*7.— Note on the Chemistry and Trade Forms of Lac, by the same author . 3 
•a.—jfote on Resin Value of Podophyllum emodi and the best season for col- 
lecting it, by Puran Singh , . . . . . ,013 

*24.- — Note on Turpentines of Pinus Ichosya, Pinua merkttsii and Pinua excelaa, 

by Puran Singh 020 

•31.— Note on Indian Sumach (Rhus cotinua, Linn.), by Puran Singh . .020 

•32.— Note on the Burma Myrobalans or " Panga fruits " as a Tanning Material, 

by Puran Singh 010 

•79.— Calorific Values of some Indian Woods, by S. Krishna and S. Rama- 

swami . . . . . . • • * • .0120 

Fobkst Reoobds (Old Series). 

•Vol. HI, Part IV. — Note on the Preparation of Tannin Extract with 

special reference to those prepared from the 
Bark of Mangrove (Rhizophora mucronata), 
by Poran Singh 7 

•VoL VHI, Part V. — Note on the Essential Oil from the leaves of Abies 

pindrow, Spaeh, by J. L. Simonsen . .020 

•Vol. IX, Part UL— Oils and Fats from the Seeds of Indian Forest 

Trees, Parts I— V, by M. Gopal Rau and J. L. 
SimonBea 030 

* „ Part TV. — The Constituents of some Indian Essential Oils, 

*,*_• Parts I— VLL, by J. L. Simonsen and M. 
•■',- Gopal Rau 060 

* „ Part VI.— The Constituents of some Indian Essential Oils, 

Part VIH. — The Essential Oil from the gum- 
oleo-resin of BoswtUia serrata (Roxb.), by 
J. L. Simonsen 3 

» „ Part VILL— The Constituents of some Indian Essential Oils, 

Parts IX and X, by J. L. Simonsen . .046 

•VoL X, Part L— The Constituents of some Indian Essential Oils, 

Part XI.— The Essential Oil from the leaves 
of Cupressus torulom, Don., by J. L. Simonsen 3 

* m Part IL — Oils and Fats from the Seeds of Indian Forest 

Plants, Part VI. The Oil from the Seeds of 
Ahurites montana Wils., by R. N. Parker, 
M. Gopal Ran, W. A. Robertson and J. L. 
Simonsen, and Part VII.— The Oil from the 
Seeds of Saivia piUbeia, R. Br., by M. Gopal 
Rau and J. L. Simonsen . 9 

* Part IV.— The Constituents of some Indian Essential Oils, 
** Part XIL— The Essential Oil from the Oleo- 

resin of Pinua merhtsii, by J. L. Simonsen . 2 

* ' ' '■ m Part V11J. — The Constituents of some Indian Essential Oils, 

Part Xm.— The Essential i)il from a New 
Species of Andropogon occurring in the Eta wah 

TOafcrltth. Kw .T. T.. ftimnnmn . fl 3 (I 
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Priob. 

Rfi. A. P. 

•Vol. XI, Part I.— The Constituents of aome Indian Essential Oils, 

Parts XIV— XV, by J. L. Simonsen . .030 

* „ Part V.— The Constituents of aome Indian Essential OUh, 

Part XVI, by M. Gopal Rau . . . 12 

* „ Part VI. — The Constituents of some Indian Essential Oils, 

Part XVII, by M. Gopal Rau and J. L. 
Simonsen . . . - . « .020 
*Vol. XVI, Part II.— Indian Ephedras, by S. Krishna and T. P. Ghoae 1 14 

Forest Records (Neto Series). 

*Voh I, No. 1.— Minor Forest Products of Chakrata, Dehra Ban, Saba* 

ranpur, and neighbouring Forest Divisions, 
Part I. — Oil bearing seeds, by S. Krishna, 
S. V. Puntambekar and M. B. Raizada . 1 14 

Other Public atioms. 

♦Note on '* Fridera ".—A Composition for Reconditioning Abrased Spike 

Holes in Railway Sleepers, by S. Krishna 
and T. P. Ghoae— Railway Board, Technical 
Paper No. 282 6 

ENTOMOLOGY SERIES. 

Bulletins. 

5. — The Blue Pine Tomicus Bark-Borer {Tomicus ribbentroppi), by E. P. 

Stebbing ._ .020 

10.— Note on the Bark-Boring Beetle Attack in the Coniferous Forests of 

the Simla Catchment Area, 1907— 1911, by R.S. Hole . .030 
•11. — A Further Note on some Casuarina Insect Pests of Madras, by V. Sub- 

ramania Iyer . . . . . . . . - . 14 D 

•12. — Note on the Bark-Eating and Root- Boring Beetles of Babul (Acacia 

arabica), by E. P. Stebbing 4 

*3£.— The Construction of Calcareous Opercula by Longicorn Larvae of the 

Group Cerambycini {Coleoptera, Cerambycidae), by C. F. C. Beeson 3 
*W.—Eoplocerambyx &pinicornis—An Important Peat of Sal, by D. J. 

Atkinson 16 

Forest Records (Old Series). , 

•Vol. XV, Part II.— Note on some nevr and other Species of Hymenop- 

tera in the Collections of the Zoological Branch 
of tho Forest Research Institute, Dehra Dun, 
by P. Cameron 4 

•Vol. VI, Part I. — The Life-History of Diapua furtivua, Sampson, by 

C. F. C. Beesoo 10 

*VoL VII, Part VTL— The Life-History of the Toon Shoot and Fruit 

Borer, Eyj>eipyla robusta, Moore, with sugges- 
tions for its control, by C. F. C. Beeson . 2 4 

•Vol. VIII, Part HI.— Note on the Bee-Hole Borer of Teak, by C. F. C. 

Beeson 3 

• Vol. IX, Part II.— On Chalcidoidea {mainly bred at Dehra Dun, U. P., 

from pests of Sal, Toon, Chir and Sundri), 
by James Waterston . . . . .120 
•Vol. XI, Part IV.— On Some Indian Brenthidae, Parts I— III, by 

R. Kleine, C. F. C. Beeson and J. C. M. 
Gardner . . . . . . .16 

• „ Part VHI.— The Economic Importance and Control of the Sal 

Heartwood Borer, by C. F. C. Beeson and 

N. C. Chatterjee 14 



166 
ENTOMOLOGY SEMES-amtd. 

Foskst Rioobds (Old Seriea)— contd. 



Pwo*. 
Rb. a. l* 



♦Vol. XII, Part II.— Identification of Immature Stages of Indian 

Cerambycidae, I., Cerambycini, by J. C, M. 
Gardner 8 

* ,, Part VII. — -Descriptions of new species of Niponiidae and 

Cerambycidae from India, by J. 0. M. Gardner 6 

* „ Part VIII. — Note on some Indian Cleridae, Part I, by J. B. 

Corporal, and Part II, by C. F. C Beeeon . 5 

* „ Part X. — On some Indian Coleoptera, Fart I, by E. Fleu- 

tiaux, and Part II, by J. C. M. Gardner . 4 
•Vol. XIII, Part II. — 'Identification of Immature Stages of Indian 

Cerambycidae II, and Descriptions of Tbree 
Indian Beetle Larvae (Carabidae Col.), by 
J. C. M. Gardner 1 4 

* „ Part V. — Epidemic attacks by the Sal Heaxtwood Borer 

(Hoplocerambyx spinicornis) in the Forests of 

South Mandla Division, C. P., by W. A. Muir 2 10 

* „ Part VI. — On some Indian Coleoptera, Hemiptera and Thy- 

sanoptera, Part I, by R. Kleins ; Part II, bv 
A. Thery ; Part III, by 0. C. OUenbach"; 
Part IV, by Carl J. Drake ; and Part V, by 

Dudley Moulton 16 

•Vol. XIV, Part IV.— Immature Stages of Indian Coleoptera (6), by 

J. C. M. Gardner 12 

* „ Part V.— On some New Indian Coleoptera and 

Hemiptera. — Indian SpecieB of Palorus Mula 
and some Associated Beetles, by K. G. Blair. 
Part VI. — Two New Species of Coleoptera 
from India, by E. Fleutiaux, Part VII.— 
Some New Indian Cerambycidae, by J. C. 
M. Gardner. Part VIII. — Some Records of 
Indo-Malayan Psytlidae, by F. Laing . .12 

* „ Parts IX-X. — On the Genus Xyleborus — Neue Xyleborus 

Artenaus Indian, by Hans EggerB. Part 
X- — The Biology of the Genus Xyleborus, 
with more New Species, by C. F. C. Beeaon . 10 

* „ Parts XI-XIV.— On some Indian Coleoptera.— A New Genus 

.'■' 1 and a New Species of Melasidae and a 
New Species of Elateridae, by E. Fleuti- 
aux. Part XII. — A New Genus and two New 
Species of Longborn Beetles from India, by 
W. S. Fisher, Part XIII,— Immature Stages 
of Indian Coleoptera (7), by J. C. M. Gardner. 
Part XrV.— Three New Species of Lycidae, 

by R. Kleine 10 

'Vol. XVI, Part III,— Immature Stages of Indian Coleoptera (8), by J. 

C. M. Gardner . . . . . .12 

w Part IV. — Immature Stages of Indian Coleoptera (9), by 

J. C. M. Gardner 12 

„ Part Vm, — New Indian Curculionidae (Col.), by Sir Guy A, K.. 

Marshall 6 

„ Part IX.— The Life-History and Control of Celasterna scabra- 

tor (Col. Cerambycidae), by C. F. C. Beeson . 8 

„ Part X. — New Species of ExocentniB Mulsant from Lidia, 

byW. S.Fisher 7 

_ Part XI. — Immature Stages of Indian Coleoptera (10) Anthri- 

bidae, by J. C. M. Gardner . . .060 

VoL XVII, Part I. — -Entomological Investigations on the Spike Diaease 

of Sandal, by C Dover . . . .10 

„ Part HI. — Immature Stages of Indian Coleoptera (11) 

(Platypodidae), by J. C. M. Gardner . . « 
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Fobbsst Records {Old Series) — contd. 

Pbiob. 
Rs. A. P. 
Vol. XVII, Part VI.— New Cerambycidao from India (Coleoptera), by 

W. S. Fisher 2 

„ Part Vllf. — Immature Stages of Indian Coleoptera (12) (Cara- 

bidae), by J. C. M. Gardner . . -090 
„ Part IX.— Entomological Investigations on the Spike Disease 

of Sandal (2) Bosfcrychidae, Platypodidae and 
Scolytidae, by C. F". C. Beeaon . . .040 
„ Part X. — 'Entomological Investigations on the Spike Disease 

of Sandal (3) Membracidae (Homopt.), by 
W. D. Funkhouser . . . . _ . 6 
Vol. XVIII, Part T. — Entomological Investigations on the Spike Disease 

of Sandal (4) Cercopidae (Homopt.), by V, 

Lallemand 2 

Part IL— Entomological Investigations on the Spike Disease 
of Sandal (5) Brenthidae and Lycidae (Col.), 

by R. Kteine 2 

Part III. — Entomological Investigations on the Spike Disease 

of Sandal (6) Anthribidae, by Karl Jordan . 3 
Part IV. — -Entomological Investigations on the Spike Disease 
of Sandal (7) The Genus Exocentrus (Ceram- 
bycidae), by W. S. Fisher . . . .020 

Part V. — 'Entomological Investigations on the Spike Disease 

of Sandal (8) Carabidae, by H. E. Andrewes 7 
Part VI.— Entomological Investigations on the Spike Disease 

of Sandal (0) Neuroptera, by Nathan Banks 2 
Part VII. — Entomological Investigations on the Spike Disease 
of Sandal (10) Melasidae and Elateridae, by 

E. Fleutiaux 5 

Part VHL— Entomological Investigations on the Spike Disease 
of Sandal (11) Fulgoridae (Homopt.), by N. C, 

Chatterjee 12 

Part IX. — Immature Stages of Indian Coleoptera (13) (Boa- 

trychidae), by J. C. M. Gardner . .10 

Part XIII.' — Entomological Investigations on the Spike Disease 
of Sandal.— The Life-history and Morphology 
of Eurybrachys iomen-tosa Fabr. (12) Fulgori- 
dao (Homopt.), by N. C. Chatterjee . 12 

Vol. XIX, Part I.— -New Thysanoptera from India, by Dudley 

Moulton 6 

„ Part II. — Entomological Investigations on the Spike Disease ' 
of Sandal (13) Membracidae and Cercopidae 
(Homopt.), by N. C. Chatterjee and M. Bose 4 
„ Part IV. — Entomological Investigations on the Spike Disease 
of Sandal (14) Jassidae (Homopt.), by H. S. 
Pruthi 10 

„ Part V. — Entomological Investigations on the Spike Disease 

of Sandal (15) Cicindelidae (Col.) and Supple- 
mentary Data on Neuroptera and Elateridae 
(Col.), by N. C. Chatterjee . . . .050 

„ Part VL— Entomological Investigations on the Spike Disease 

of Sandal (16) Coccinellidae (Col.), by B. 
Korschefsky . . . . . .060 

„ Part VII,— Entomological Investigations on the Spike Disease 

of Sandal (17) Coccinellidae (Col.), Supple- 
mentary Data, by N. C. Chatterjee and M. 



5 



Part VIII.— Entomological Investigations on the Spike Disease 
of Sandal (18) Fulgoridae (Homopt.), by N. 
C. Chatterjee and M. Bose . . k .060 
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Palo*. 

Be, a. p. 



VoL XIX, Part IX. — Entomological Investigations on the Spike Disease 

of Sandal (19)— on the Lite history and Mor- 
phology of Petaiocephala nigrili-nea Walk, 
(Jaeaidae, Homopt.), by N. C. Chatterjee - 12 
Vol. XX, Part L— Entomological Investigations on the Spike Disease 

of Sandal (20) Studies on Insect Trans- 
mission, by C. Dover and M. Appanna . .12 

n Part DL.— Immature Stages of Indian Coleoptera (14) (Cur- 

culionidae), by J. 0. M. Gardner . .18 

„ Part ELL — On the Biology of the Mantidae (Orthopt.), by 

B. N. Mathur 12 

„ Part IV. — Entomological Investigations on the Spike Disease 

of Sandal (21) Thysanoptera, by T. V. Bama- 
krishna Ayyar . , . . . .060 

„ Part V. — Entomological Investigations on the Spike Disease 

of Sandal (22) Formicidae (Hymen.), by Dur- 
gadas Mukerji . . . . . 5 

„ Part VL~Entomological Investigations on the Spike Disease 
of Sandal (23) Anthicidae, by Rudolf F. 
Heberdey 7 

„ Part VII. — Methods of Testing the Susceptibility of Timbers 
to Termite Attack, by C. Dover and B. N. 
Mathur 5 

n Part VEIL — Immature Stages of Indian Coleoptera (15)— 

(Scolytidae), by J. C. M. Gardner . .080 

„ Part IX — Entomological Investigations on the Spike Disease 
of Sandal (24) Pentatomidae (Hemipt.), by 
N. C. Chatterjee 10 

„ Part X.— Snr Quelques Longicornee dee Indes (Cerambyoi- 

dae, Col.), by N. N. Plavilstebikov . .030 

„ Part XL— New Termites from India, by Thomas E. Snyder 9 

„ Part XH. — New Ichneumonidao from India and China, by 

B. A. Cushman 4 



'// Fobbst Bbcobds (New Series). 

Vol. I, No. 1.— Immature Stages of Indian Coleoptera (10) (Soarabaeoi- 

dea), by J. C. M. Gardner 10 

„ No. 2. — On the Biology of the Psyllidae (Homopt.), by B. N. 

Mathur 6 

„ No. 3. — Neue Brenthiden und Lyciden aus Indien, by B. KJeine . 6 
„ No, 4. — Immature Stages of Indian Coleoptera (17) (Eucnemidae), 

by J. C. M. Gardner 4 

w No. 5.— Neue Attelabiden aus Indien (Cureulionidae, Col.), by 

EduardVoss . 5 

No. 6. — Biology of the Braconidae (Hymenopt.), by C.F.C.Beeson 

and S. N, Chatterjee 10 

„ No. 7. — Immature Stages of Indian Coleoptera (18) (Brenthidae), 

by J. C. M. Gardner 10 

M No. 8. — On the Biology of the Ichneumonidae (Hymenoptera), by 

C. F. C. Beeson and S. N. Chatterjee . . .080 
n No. 9. — On the Biology of the Tachinidae (Diptera), by the same 
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